
SUPPLEMENTAL FIGURES 

 

Figure S1. Linkage disequilibrium analysis.  

Linkage disequilibrium assessed using Pairwise D' and r2 values for linkage disequilibrium between 

ABCB1, CYP3A4 and CYP3A5 single nucleotide polymorphisms as calculated using LD plotter 

(https://innateimmunity.net/IIPGA2/Bioinformatics), separately for donors (N=239) and recipients (N=250). 

There was a significant linkage disequilibrium between CYP3A4*1b and CYP3A5*1 and between ABCB1 

C3435T and G2677T/A.  
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Figure S2. Rejection and the evolution of interstitial fibrosis and tubular atrophy.  

Impact of (A) clinical and (B) subclinical rejection on interstitial fibrosis and tubular atrophy (IF/TA) in the 

first 3 years after transplantation. IF/TA grade 1 is presence of IF/TA in <25% of the biopsy, while grade 

2-3 corresponds with IF/TA in >25% of the biopsy core. In univariate analysis, both clinical and subclinical 

acute rejection in the first 3 months after transplantation were associated with higher IF/TA grades in 

subsequent protocol biopsies (OR 2.1 [1.2-3.8], P=0.01 and OR 4.3 [1.7-11], P=0.002 respectively). 

These associations of clinical and subclinical rejection with IF/TA grade were no longer significant after 

multivariate backward elimination. 
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Figure S3. P-glycoprotein expression and interstitial fibrosis and tubular atrophy.  

Association of P-glycoprotein expression at the apical membrane and brush border of tubular epithelial 

cells on the prevalence of moderate to severe IF/TA. Absence of P-glycoprotein expression was 

independently associated with higher IF/TA grade (OR 2.7 [1.0-7.5], P<0.05). 
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SUPPLEMENTAL TABLES

TABLE S1 

Parameter Mean ± SD
Recipient age (years) 54.5 ± 13.9
Recipient gender (male – female) 157(62.3%) – 95(37.7%)

Patient and donor demographics, and transplantation characteristics of the patients included in this 
study (N=252)

Recipient gender (male  female) 157(62.3%)  95(37.7%)
Donor age (years) 46.7 ± 15.1
Donor gender (male – female) 147(58.3%) – 105(41.7%)
Donor source (living – deceased) 17(6.75%) – 235(93.3%)
Stroke as reason of donor death 124/235 (52.8%)
Number of previous transplants (0 – 1 – 2) 206(81.7%) – 37(14.7%) – 9(3.6%)
Diabetes prior to transplantation 31/252 (12.3%)
Diabetes mellitus after transplantation (new onset or pre-existing) 71/252 (28.2%)
Induction therapy 97/252 (38.5%)
Cold ischemia time (h) 14.6 ± 5.79
Delayed graft function1 42/252 (16.7%)
Total number of HLA mismatches (N) 2 85 ± 1 31Total number of HLA mismatches (N) 2.85 ± 1.31
       Number of HLA-A mismatches (N) 0.99 ± 0.70
       Number of HLA-B mismatches (N) 1.10 ± 0.65
       Number of HLA-DR mismatches (N) 0.77 ± 0.58
Clinical acute T-cell mediated rejection in the first 3 months 2 (%) 51/252 (20.2%)
Tacrolimus C 0 0–3 months (ng/mL) 13.5 ± 1.62
Tacrolimus C 0 3–12 months (ng/mL) 10.9 ± 1.87
Tacrolimus C 0 12-24 months (ng/mL) 9.63 ± 2.15
Tacrolimus C 0 24-36 months (ng/mL) 9.42 ± 2.13
Recipient genetics

CYP3A4 *1/*1 – *1/*1b – *1b/*1b 225(90%) – 25(10%) – 0(0%)       CYP3A4 *1/*1 – *1/*1b – *1b/*1b 225(90%) – 25(10%) – 0(0%)
       CYP3A5 *1/*1 – *1/*3 –*3/*3 3(1.2%) – 40(16%) – 207(82.8%)
       ABCB1 2677 G/G – G/T or G/A – T/T or T/A 85(34.0%) – 114(45.6%) – 51(20.4%)
       ABCB1 3435 C/C – C/T – T/T 62(24.8%) – 118(47.2%) – 70(28.0%)
Donor genetics
       CYP3A4 *1/*1 – *1/*1b – *1b/*1b 222(92.9%) – 17(7.1%) – 0(0%)
       CYP3A5 *1/*1 – *1/*3 –*3/*3 1(0.4%) – 29(12.1%) – 209(87.4%)
       ABCB1 2677 G/G – G/T or G/A – T/T or T/A 82(34.3%) – 117(49.0%) – 40(16.7%)
       ABCB1 3435 C/C – C/T – T/T 49(20.5%) – 111(46.4%) – 79(33.1%)

1Defined as the need for dialysis in the first week after transplantation.
22Diagnosed on an indication biopsy performed in response to a rise in serum creatinine concentration.



TABLE S2

Gene N Mean ± STDEV N Mean ± STDEV N Mean ± STDEV N Mean ± STDEV
200 7 39 ± 4 43 129 5 46 ± 2 97 55 5 16 ± 4 40 20 3 95 ± 2 32 <0 0001

Evolution of tacrolimus pharmacokinetics* and the influence of donor and recipient polymorphisms in ABCB1 , CYP3A4  and CYP3A5

3 months 12 months 24 months 36 months Evolution 
P-valueParameter

Daily dose

* C0, predose trough plasma concentration; Cmax, maximum plasma concentration; AUC0-12, area under the time-concentration curve from 0 to 12 hours;CLss/F, estimate of total body clearance; CLSS 
estimate of total body clearance per kg body weight. 

200 7.39 ± 4.43 129 5.46 ± 2.97 55 5.16 ± 4.40 20 3.95 ± 2.32 <0.0001
200 10.54 ± 3.00 129 8.82 ± 2.83 55 8.07 ± 2.03 20 7.17 ± 2.09 <0.0001
200 32.9 ± 12.8 129 28.3 ± 11.0 55 25.4 ± 9.3 20 23.6 ± 9.77 <0.0001
200 192.0 ± 48.4 129 169.4 ± 51.3 55 155.3 ± 40.5 20 140.4 ± 37.8 <0.0001
200 3.97 ± 3.03 129 4.29 ± 3.05 55 4.44 ± 2.51 20 4.49 ± 2.64 0.0761
200 64.4 ± 43.2 129 71.1 ± 37.9 55 73.7 ± 32.5 20 78.0 ± 31.4 0.0184
200 20.3 ± 10.6 129 17.7 ± 8.95 55 18.5 ± 18.3 20 15.0 ± 6.00 0.0232
200 0.30 ± 0.16 129 0.25 ± 0.13 55 0.25 ± 0.23 20 0.21 ± 0.10 0.0012

All

Daily dose
C0 (ng/mL)
Cmax (ng/mL)
AUC0-12 (ng.h/mL)
Dose-corrected C0 (ng/mL/mg)
Dose-corrected AUC0-12 (ng.h/mL/mg)
CLss/F (L/h)
CLSS (L/h/kg)

Gene N Mean ± STDEV N Mean ± STDEV N Mean ± STDEV N Mean ± STDEV Evolution 
P-value

Gene   
P-value

*1/*1 182 6.81 ± 3.78 118 5.05 ± 2.51 51 4.79 ± 4.16 19 3.65 ± 1.91
*1/*1b 18 13.44 ± 6.09 11 10.23 ± 3.79 4 9.88 ± 5.33 1 10 ± .
*1/*1 182 10.55 ± 3.04 118 8.65 ± 2.74 51 8.01 ± 2.06 19 6.88 ± 1.7
*1/*1b 18 10.47 ± 2.63 11 10.74 ± 3.25 4 8.88 ± 1.57 1 12.6 ± .
*1/*1 182 32.3 ± 12.65 118 26.99 ± 9.72 51 24.97 ± 9.45 19 22 ± 6.6
*1/*1b 18 38.63 ± 12.74 11 42.64 ± 13.81 4 30.88 ± 3.17 1 54.9 ± .
*1/*1 182 190.52 ± 48.42 118 164.72 ± 47.97 51 154.02 ± 41.58 19 134.44 ± 27.39
*1/*1b 18 206 92 ± 47 03 11 219 99 ± 60 91 4 171 96 ± 19 08 1 254 31 ±

3 months 12 months 24 months 36 months

Parameter

Recipient

Daily dose

C0 (ng/mL)

Cmax (ng/mL)

AUC0-12 (ng.h/mL)

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

0.0739

<0.0001

0.0003
*1/*1b 18 206.92 ± 47.03 11 219.99 ± 60.91 4 171.96 ± 19.08 1 254.31 ± .
*1/*1 182 4.17 ± 3.07 118 4.44 ± 3.1 51 4.58 ± 2.49 19 4.59 ± 2.67
*1/*1b 18 1.99 ± 1.55 11 2.63 ± 1.99 4 2.74 ± 2.38 1 2.52 ± .
*1/*1 182 67.2 ± 43.79 118 73.09 ± 37.87 51 75.71 ± 31.55 19 79.4 ± 31.59
*1/*1b 18 35.77 ± 21.63 11 50.14 ± 32.99 4 47.66 ± 37.51 1 50.86 ± .
*1/*1 182 18.88 ± 8.85 118 16.87 ± 8.04 51 17.65 ± 18.42 19 14.72 ± 6.05
*1/*1b 18 34.28 ± 15.68 11 26.32 ± 13.35 4 29.34 ± 14.96 1 19.66 ± .
*1/*1 182 0.28 ± 0.14 118 0.24 ± 0.13 51 0.25 ± 0.24 19 0.21 ± 0.09
*1/*1b 18 0.51 ± 0.19 11 0.35 ± 0.12 4 0.33 ± 0.1 1 0.33 ± .

Recipient 
CYP3A4*1b

( g )

Dose-corrected C0 (ng/mL/mg)

Dose-corrected AUC0-12 (ng.h/mL/mg)

CLss/F (L/h)

CLSS (L/h/kg)

0.0842

0.0011

0.0204

0.0009

0.0005

0.0241

<0.0001

<0.0001

Gene N Mean ± STDEV N Mean ± STDEV N Mean ± STDEV N Mean ± STDEV Evolution 
P-value

Gene   
P-value

*3/*3 166 6.18 ± 3.02 109 4.84 ± 2.34 50 4.71 ± 4.16 19 3.65 ± 1.91
*3/*1 or *1/*1 34 13.34 ± 5.41 20 8.93 ± 3.74 5 9.7 ± 4.63 1 10 ± .

*3/*3 166 10.45 ± 3.05 109 8.82 ± 2.7 50 7.96 ± 2.05 19 6.88 ± 1.7
*3/*1 or *1/*1 34 10.99 ± 2.73 20 8.83 ± 3.54 5 9.22 ± 1.56 1 12.6 ± .

*3/*3 166 31.28 ± 11.91 109 27.19 ± 10.16 50 24.7 ± 9.35 19 22 ± 6.6
*3/*1 or *1/*1 34 40.61 ± 14.05 20 34.54 ± 13.32 5 32.38 ± 4.34 1 54.9 ± .

3 months 12 months 24 months 36 months

Parameter

Daily dose

C0 (ng/mL)

Cmax (ng/mL) <0.0001 <0.0001

<0.0001 <0.0001

<0.0001 0.193

3/ 1 or 1/ 1 34 40.61 ± 14.05 20 34.54 ± 13.32 5 32.38 ± 4.34 1 54.9 ± .
*3/*3 166 187.42 ± 46.64 109 166.93 ± 48.75 50 151.92 ± 39.18 19 134.44 ± 27.39

*3/*1 or *1/*1 34 214.33 ± 51.33 20 183.1 ± 63.25 5 189.34 ± 42.23 1 254.31 ± .
*3/*3 166 4.37 ± 3.1 109 4.66 ± 3.12 50 4.62 ± 2.49 19 4.59 ± 2.67

*3/*1 or *1/*1 34 2.03 ± 1.57 20 2.28 ± 1.59 5 2.66 ± 2.07 1 2.52 ± .
*3/*3 166 70.13 ± 44.36 109 76.13 ± 37.68 50 76.19 ± 31.68 19 79.4 ± 31.59

*3/*1 or *1/*1 34 36.3 ± 20.79 20 43.89 ± 26.22 5 48.48 ± 32.54 1 50.86 ± .
*3/*3 166 17.63 ± 7.47 109 15.78 ± 6.92 50 17.62 ± 18.6 19 14.72 ± 6.05

*3/*1 or *1/*1 34 33.17 ± 13.71 20 28.04 ± 11.54 5 27.33 ± 13.71 1 19.66 ± .
*3/*3 166 0.26 ± 0.12 109 0.23 ± 0.11 50 0.25 ± 0.24 19 0.21 ± 0.09

*3/*1 or *1/*1 34 0 49 ± 0 2 20 0 39 ± 0 16 5 0 33 ± 0 09 1 0 33 ±

Recipient 
CYP3A5*3 

AUC0-12 (ng.h/mL)

Dose-corrected C0 (ng/mL/mg)

Dose-corrected AUC0-12 (ng.h/mL/mg)

CLss/F (L/h)

CLSS (L/h/kg)

0.0379

0.0019

0.0301 <0.0001

<0.0001 0.0002

0.11 <0.0001

<0.0001

<0.0001

*3/*1 or *1/*1 34 0.49 ± 0.2 20 0.39 ± 0.16 5 0.33 ± 0.09 1 0.33 ± .

Gene N Mean ± STDEV N Mean ± STDEV N Mean ± STDEV N Mean ± STDEV Evolution 
P-value

Gene   
P-value

C/C 50 7.99 ± 5.11 34 5 ± 2.49 18 4.69 ± 2.67 5 4.7 ± 2.77
C/T 95 7.27 ± 4.54 50 5.73 ± 3.53 19 4.58 ± 3.22 8 2.67 ± 0.94
T/T 55 7.04 ± 3.45 45 5.5 ± 2.56 18 6.25 ± 6.44 7 5.07 ± 2.68
C/C 50 10 33 2 16 34 8 64 3 13 18 8 27 2 12 5 6 82 1 65

24 months 36 months

Parameter

Daily dose

3 months 12 months

<0.0001 0.7004

C/C 50 10.33 ± 2.16 34 8.64 ± 3.13 18 8.27 ± 2.12 5 6.82 ± 1.65
C/T 95 10.52 ± 2.69 50 9.24 ± 3.17 19 7.98 ± 2.09 8 7.64 ± 1.82
T/T 55 10.78 ± 4.02 45 8.5 ± 2.11 18 7.97 ± 1.98 7 6.87 ± 2.77
C/C 50 34.68 ± 13.21 34 26.09 ± 10.05 18 26.53 ± 9.31 5 25.06 ± 7.09
C/T 95 31.78 ± 13.46 50 29.13 ± 11.27 19 25.66 ± 10.92 8 20.93 ± 6.55
T/T 55 33.1 ± 11.02 45 29.12 ± 11.32 18 23.99 ± 7.47 7 25.74 ± 14.21
C/C 50 198.68 ± 48.13 34 164.15 ± 52.41 18 155.87 ± 30.8 5 136.39 ± 19.97
C/T 95 188.37 ± 49.23 50 174.08 ± 53.42 19 161.44 ± 54.54 8 139.84 ± 30.11
T/T 55 192.19 ± 47.44 45 168.27 ± 48.74 18 148.32 ± 32.06 7 144 ± 56.33
C/C 50 3.8 ± 3.04 34 4.23 ± 2.9 18 4.43 ± 2.03 5 3.97 ± 2.77
C/T 95 4.22 ± 3.47 50 4.84 ± 3.9 19 4.71 ± 2.57 8 6.11 ± 2.89

Recipient ABCB1 
C3435T

C0 (ng/mL)

Cmax (ng/mL)

AUC0-12 (ng.h/mL)

Dose-corrected C0 (ng/mL/mg) 0.0613 0.2514

0.6954

<0.0001 0.9518

<0.0001 0.7602

<0.0001

T/T 55 3.72 ± 2.05 45 3.72 ± 1.78 18 4.17 ± 2.94 7 3 ± 0.9
C/C 50 63.73 ± 42.85 34 70.57 ± 37.32 18 73.68 ± 30.6 5 74.82 ± 44.58
C/T 95 66.68 ± 50.61 50 76.91 ± 47.32 19 81.5 ± 32.8 8 96.67 ± 24.66
T/T 55 60.98 ± 27.02 45 65.13 ± 23.83 18 65.39 ± 33.62 7 58.86 ± 13.67
C/C 50 21 ± 12.65 34 17.84 ± 9.38 18 16.05 ± 6.74 5 17.63 ± 9.14
C/T 95 20.29 ± 10.63 50 17.52 ± 10.05 19 14.76 ± 8.05 8 10.9 ± 2.55
T/T 55 19.57 ± 8.28 45 17.74 ± 7.38 18 24.89 ± 29.79 7 17.71 ± 3.71
C/C 50 0.31 ± 0.18 34 0.26 ± 0.15 18 0.23 ± 0.1 5 0.26 ± 0.14
C/T 95 0.3 ± 0.17 50 0.24 ± 0.14 19 0.19 ± 0.08 8 0.15 ± 0.04
T/T 55 0.29 ± 0.12 45 0.26 ± 0.11 18 0.34 ± 0.37 7 0.26 ± 0.07

Dose-corrected AUC0-12 (ng.h/mL/mg)

CLss/F (L/h)

CLSS (L/h/kg)

0.0145 0.3441

0.0212 0.8129

0.001 0.75

Gene N Mean ± STDEV N Mean ± STDEV N Mean ± STDEV N Mean ± STDEV Evolution 
P-value

Gene   
P-value

G/G 66 7.65 ± 5.04 45 5.08 ± 2.54 19 4.42 ± 2.66 7 4 ± 2.52
G/T or G/A 94 7.3 ± 4.33 51 5.61 ± 3.47 22 5.73 ± 6.2 7 2.88 ± 1.19
T/T or T/A 40 7.17 ± 3.54 33 5.74 ± 2.62 14 5.29 ± 2.67 6 5.33 ± 2.79

G/G 66 10.25 ± 2.4 45 8.94 ± 3.11 19 8.31 ± 2.35 7 7 ± 1.32
G/T or G/A 94 10.46 ± 2.56 51 8.74 ± 3.14 22 7.9 ± 1.7 7 6.29 ± 1.54

3 months 12 months 24 months 36 months

Daily dose

C0 (ng/mL)

Parameter

<0.0001 0.9605

<0.0001 0.3892
T/T or T/A 40 11.22 ± 4.48 33 8.8 ± 1.84 14 8.01 ± 2.16 6 8.38 ± 2.96

G/G 66 33.87 ± 14.05 45 28.27 ± 12.53 19 27.32 ± 9.54 7 23.06 ± 8.27
G/T or G/A 94 31.82 ± 12.69 51 27.83 ± 10.75 22 24.49 ± 10.44 7 19.86 ± 5.87
T/T or T/A 40 33.67 ± 10.62 33 29.18 ± 9.19 14 24.22 ± 6.77 6 28.75 ± 13.68

G/G 66 195.48 ± 51.79 45 169.33 ± 57.21 19 159.8 ± 37.84 7 137.06 ± 28.73
G/T or G/A 94 186.21 ± 45.86 51 167.5 ± 51.63 22 154.32 ± 49.48 7 123.53 ± 25.51
T/T or T/A 40 199.85 ± 48.05 33 172.56 ± 43.04 14 150.83 ± 28.91 6 164.1 ± 50.7

G/G 66 4.06 ± 3.44 45 4.42 ± 2.71 19 4.74 ± 2.15 7 4.64 ± 2.6
G/T or G/A 94 3.98 ± 3.04 51 4.55 ± 3.87 22 4.53 ± 2.79 7 4.86 ± 2.94
T/T or T/A 40 3.82 ± 2.22 33 3.7 ± 1.81 14 3.89 ± 2.58 6 3.88 ± 2.69

G/G 66 65.58 ± 43.84 45 72.55 ± 35.09 19 80.26 ± 32.11 7 85.8 ± 37.54

Recipient ABCB1 
G2677T/A

( g )

Cmax (ng/mL)

AUC0-12 (ng.h/mL)

Dose-corrected C0 (ng/mL/mg)

0.2656

0.0724 0.4674

<0.0001 0.4978

<0.0001

G/T or G/A 94 64.36 ± 48.35 51 73.57 ± 46.32 22 75.35 ± 33.46 7 81.63 ± 29.28
T/T or T/A 40 62.41 ± 27.16 33 65.43 ± 25.65 14 62.1 ± 30.46 6 64.59 ± 26.61

G/G 66 20.4 ± 11.87 45 17.04 ± 8.83 19 14.94 ± 6.94 7 14.58 ± 8.15
G/T or G/A 94 20.65 ± 10.55 51 17.96 ± 9.63 22 20.61 ± 27.34 7 13.47 ± 4.25
T/T or T/A 40 19.16 ± 8.24 33 18.11 ± 8.21 14 20.01 ± 9.61 6 17.17 ± 5.1

G/G 66 0.3 ± 0.17 45 0.25 ± 0.14 19 0.22 ± 0.1 7 0.21 ± 0.12
G/T or G/A 94 0.31 ± 0.17 51 0.25 ± 0.14 22 0.27 ± 0.33 7 0.22 ± 0.08
T/T or T/A 40 0.29 ± 0.12 33 0.26 ± 0.12 14 0.29 ± 0.17 6 0.22 ± 0.1

Dose-corrected AUC0-12 (ng.h/mL/mg)

CLss/F (L/h)

CLSS (L/h/kg)

0.0277

0.77310.0014

0.0177 0.5177

0.7146

Gene N Mean ± STDEV N Mean ± STDEV N Mean ± STDEV N Mean ± STDEV Evolution 
P-value

Gene   
P-value

*1/*1 175 7.16 ± 4.07 116 5.44 ± 3.01 48 4.58 ± 2.7 19 4.08 ± 2.31
*1/*1b 14 9.1 ± 7.42 8 4.63 ± 1.43 2 15.5 ± 20.51 1 1.5 ± .
*1/*1 175 10.72 ± 3.04 116 8.79 ± 2.93 48 8.27 ± 2 19 7.11 ± 2.13
*1/*1b 14 8.7 ± 2.18 8 8.8 ± 1.94 2 5.8 ± 0.85 1 8.2 ± .
*1/*1 175 32.72 ± 12.47 116 27.7 ± 10.67 48 26.08 ± 9.31 19 23.66 ± 10.03
*1/*1b 14 33.07 ± 15.06 8 32.44 ± 9.62 2 12.15 ± 4.31 1 23.3 ± .
*1/*1 175 192.89 ± 46.41 116 168.02 ± 52.11 48 159.22 ± 39.86 19 140.44 ± 38.84

24 months 36 months3 months 12 months

Parameter

Daily dose

C0 (ng/mL)

Cmax (ng/mL)

AUC0 12 (ng h/mL)

<0.0001 0.0228

<0.0001 0.0292

<0.0001 0.7883

<0 0001 0 39071/ 1 175 192.89 ± 46.41 116 168.02 ± 52.11 48 159.22 ± 39.86 19 140.44 ± 38.84
*1/*1b 14 181.38 ± 55.52 8 177.13 ± 36.85 2 91.81 ± 23.42 1 140.34 ± .
*1/*1 175 4.04 ± 2.79 116 4.32 ± 3.1 48 4.62 ± 2.36 19 4.15 ± 2.21
*1/*1b 14 4.06 ± 5.75 8 4.64 ± 3.28 2 5.41 ± 7.05 1 10.93 ± .
*1/*1 175 64.58 ± 35.87 116 71.11 ± 38.47 48 76.45 ± 29.61 19 74.69 ± 28.52
*1/*1b 14 74.22 ± 103.22 8 80.72 ± 37.98 2 78.87 ± 101.32 1 140.34 ± .
*1/*1 175 19.56 ± 9.41 116 17.77 ± 9.06 48 15.61 ± 7.58 19 15.38 ± 5.86
*1/*1b 14 25.95 ± 19.86 8 14.29 ± 5.11 2 72.53 ± 93.18 1 7.13 ± .
*1/*1 175 0.29 ± 0.15 116 0.25 ± 0.14 48 0.22 ± 0.1 19 0.22 ± 0.1
*1/*1b 14 0.42 ± 0.26 8 0.22 ± 0.07 2 0.89 ± 1.12 1 0.12 ± .

Donor CYP3A4*1
AUC0-12 (ng.h/mL)

Dose-corrected C0 (ng/mL/mg)

Dose-corrected AUC0-12 (ng.h/mL/mg)

CLss/F (L/h)

CLSS (L/h/kg)

<0.0001 0.3907

0.0858 0.4558

0.0204 0.7364

0.0406

0.0024 0.0008

0.0043

Gene N Mean ± STDEV N Mean ± STDEV N Mean ± STDEV N Mean ± STDEV Evolution 
P-value

Gene   
P-value

*3/*3 166 7.01 ± 3.94 111 5.45 ± 3.07 46 5.14 ± 4.64 19 4.08 ± 2.31
*3/*1 or *1/*1 23 9.46 ± 6.66 13 4.93 ± 1.69 4 3.63 ± 2.06 1 1.5 ± .

*3/*3 166 10.65 ± 3.11 111 8.84 ± 2.98 46 8.33 ± 1.94 19 7.11 ± 2.13
*3/*1 or *1/*1 23 9.95 ± 2.29 13 8.41 ± 1.82 4 6.35 ± 2.39 1 8.2 ± .

*3/*3 166 32.34 ± 12.34 111 27.71 ± 10.85 46 26.05 ± 9.5 19 23.66 ± 10.03

24 months 36 months3 months 12 months

Parameter

Daily dose

C0 (ng/mL)

Cmax (ng/mL)

<0.0001 0.0332

<0.0001 0.1389

<0.0001 0.2719
*3/*1 or *1/*1 23 35.68 ± 14.55 13 30.55 ± 8.45 4 19.53 ± 9.05 1 23.3 ± .

*3/*3 166 191.48 ± 46.77 111 168.48 ± 53.14 46 159.83 ± 40.31 19 140.44 ± 38.84
*3/*1 or *1/*1 23 196.05 ± 50.09 13 169.66 ± 31.3 4 118.43 ± 38.85 1 140.34 ± .

*3/*3 166 4.01 ± 2.56 111 4.35 ± 3.15 46 4.6 ± 2.42 19 4.15 ± 2.21
*3/*1 or *1/*1 23 4.28 ± 5.65 13 4.22 ± 2.77 4 5.18 ± 4.02 1 10.93 ± .

*3/*3 166 64.01 ± 32 111 71.7 ± 39 46 75.99 ± 30.94 19 74.69 ± 28.52
*3/*1 or *1/*1 23 74.51 ± 93.53 13 72.01 ± 33.86 4 82.85 ± 52.39 1 140.34 ± .

*3/*3 166 19.37 ± 9.27 111 17.69 ± 9.13 46 17.99 ± 19.57 19 15.38 ± 5.86
*3/*1 or *1/*1 23 24.84 ± 16.89 13 16.34 ± 6.59 4 16.78 ± 10.82 1 7.13 ± .

*3/*3 166 0.29 ± 0.14 111 0.25 ± 0.14 46 0.24 ± 0.24 19 0.22 ± 0.1

Donor CYP3A5*3 

Cmax (ng/mL)

AUC0-12 (ng.h/mL)

Dose-corrected C0 (ng/mL/mg)

Dose-corrected AUC0-12 (ng.h/mL/mg)

CLss/F (L/h)

CLSS (L/h/kg)

<0.0001 0.2719

<0.0001 0.9243

0.0848 0.7828

0.0199 0.8736

0.041

0 0025 0 0267

0.0848

*3/*1 or *1/*1 23 0.38 ± 0.25 13 0.25 ± 0.1 4 0.25 ± 0.17 1 0.12 ± .

Gene N Mean ± STDEV N Mean ± STDEV N Mean ± STDEV N Mean ± STDEV Evolution 
P-value

Gene   
P-value

C/C 39 6.51 ± 3.49 24 4.94 ± 2.99 11 4 ± 1.61 5 3.3 ± 1.57
C/T 94 7.99 ± 4.9 59 5.65 ± 3.23 23 5.22 ± 3.25 9 4 ± 2.3

3 months 12 months 24 months 36 months

Parameter

Daily dose

CLSS (L/h/kg) 0.0025 0.0267

<0.0001 0.0638C/T 94 7.99 ± 4.9 59 5.65 ± 3.23 23 5.22 ± 3.25 9 4 ± 2.3
T/T 56 6.74 ± 4.02 41 5.28 ± 2.47 16 5.44 ± 6.92 6 4.36 ± 2.94
C/C 39 10.47 ± 4.65 24 8.06 ± 1.96 11 8.92 ± 1.44 5 5.64 ± 0.9
C/T 94 10.61 ± 2.6 59 8.68 ± 2.94 23 8.02 ± 2.08 9 7.64 ± 0.63
T/T 56 10.56 ± 2.24 41 9.38 ± 3.15 16 7.88 ± 2.25 6 7.72 ± 3.49
C/C 39 29.97 ± 13.14 24 26.51 ± 9.26 11 25.3 ± 7.16 5 18.12 ± 5.79
C/T 94 34.2 ± 13.36 59 26.77 ± 10.83 23 27.77 ± 11.94 9 24.87 ± 7.46
T/T 56 32.28 ± 10.78 41 30.67 ± 10.82 16 22.46 ± 6.02 6 26.42 ± 14.29
C/C 39 181.64 ± 55.5 24 162.1 ± 43.15 11 161.81 ± 28.33 5 114.43 ± 31.03
C/T 94 196.71 ± 47.72 59 163.72 ± 53.25 23 163.65 ± 50.98 9 146.39 ± 22.86
T/T 56 191.42 ± 38.49 41 179.45 ± 51.95 16 142.63 ± 30.73 6 153.18 ± 53.75
C/C 39 4.17 ± 2.78 24 5.18 ± 4.55 11 5.22 ± 2.36 5 3.74 ± 0.87

Donor ABCB1 
C3435T

Daily dose

C0 (ng/mL)

Cmax (ng/mL)

AUC0-12 (ng.h/mL)

<0.0001 0.7478

<0.0001 0.3777

<0.0001 0.0638

0.4134<0.0001

C/C 39 4.17 ± 2.78 24 5.18 ± 4.55 11 5.22 ± 2.36 5 3.74 ± 0.87
C/T 94 3.95 ± 3.6 59 4.05 ± 2.49 23 4.28 ± 2.76 9 5.25 ± 3.18
T/T 56 4.1 ± 2.27 41 4.26 ± 2.85 16 4.78 ± 2.35 6 3.97 ± 2.77
C/C 39 65.45 ± 35.68 24 82.57 ± 57.73 11 75 ± 24.43 5 70.74 ± 10.1
C/T 94 64.63 ± 53.59 59 66.45 ± 29.77 23 74.73 ± 35.59 9 85.04 ± 36.8
T/T 56 66.29 ± 29.57 41 73 ± 34.79 16 80.21 ± 34 6 73.41 ± 36.49
C/C 39 19.1 ± 8.42 24 16.77 ± 8.6 11 14.55 ± 4.51 5 14.39 ± 2.24
C/T 94 20.95 ± 10.17 59 18.84 ± 10.35 23 16.92 ± 8.97 9 14.46 ± 7.48
T/T 56 19.14 ± 12.5 41 16.14 ± 6.35 16 21.58 ± 31.9 6 16.22 ± 6.36
C/C 39 0.29 ± 0.15 24 0.24 ± 0.13 11 0.2 ± 0.08 5 0.2 ± 0.04
C/T 94 0.31 ± 0.15 59 0.27 ± 0.15 23 0.23 ± 0.11 9 0.2 ± 0.11
T/T 56 0 29 ± 0 18 41 0 23 ± 0 1 16 0 29 ± 0 39 6 0 25 ± 0 12

C3435T
Dose-corrected C0 (ng/mL/mg)

Dose-corrected AUC0-12 (ng.h/mL/mg)

CLss/F (L/h)

CLSS (L/h/kg)

0.0907 0.6392

0.0025 0.1049

0.0218 0.7665

0.0422 0.0675

T/T 56 0.29 ± 0.18 41 0.23 ± 0.1 16 0.29 ± 0.39 6 0.25 ± 0.12

Gene N Mean ± STDEV N Mean ± STDEV N Mean ± STDEV N Mean ± STDEV Evolution 
P-value

Gene   
P-value

G/G 67 7.22 ± 3.8 48 5.24 ± 3.07 21 4 ± 1.8 7 3.93 ± 2.05
G/T or G/A 90 7.82 ± 5.24 53 5.75 ± 3.18 18 7.14 ± 6.78 10 4.3 ± 2.84
T/T or T/A 32 6.05 ± 2.45 23 4.88 ± 1.96 11 3.5 ± 1.34 3 3.13 ± 1.38

G/G 67 10 6 ± 3 84 48 8 37 ± 2 32 21 8 14 ± 1 85 7 6 8 ± 1 37

3 months 12 months 24 months 36 months

Parameter

Daily dose <0.0001 0.1693

G/G 67 10.6 ± 3.84 48 8.37 ± 2.32 21 8.14 ± 1.85 7 6.8 ± 1.37
G/T or G/A 90 10.4 ± 2.62 53 9.22 ± 3.31 18 8.46 ± 2.54 10 7.43 ± 2.15
T/T or T/A 32 10.97 ± 2.09 23 8.69 ± 2.84 11 7.78 ± 1.4 3 7.13 ± 3.78

G/G 67 31.93 ± 12.59 48 26.14 ± 9.42 21 24.69 ± 9.68 7 21.17 ± 7.28
G/T or G/A 90 33.36 ± 13.18 53 28.98 ± 10.8 18 28.16 ± 10.68 10 25.74 ± 12.38
T/T or T/A 32 32.75 ± 11.45 23 29.67 ± 12.39 11 22.82 ± 6.52 3 22.43 ± 3.45

G/G 67 191.15 ± 51.27 48 162.23 ± 45.8 21 151.83 ± 36.26 7 128.36 ± 28.92
G/T or G/A 90 192.46 ± 48.53 53 174.92 ± 55.06 18 168.95 ± 51.09 10 149.92 ± 44.89
T/T or T/A 32 192.68 ± 32.83 23 167.36 ± 53.14 11 145.13 ± 29.33 3 136.99 ± 31.93

G/G 67 3.94 ± 2.73 48 4.64 ± 3.67 21 4.99 ± 2.58 7 4.25 ± 2.22
G/T or G/A 90 3.97 ± 3.56 53 4.25 ± 2.93 18 3.94 ± 2.58 10 4.61 ± 2.79
T/T or T/A 32 4 45 ± 2 28 23 3 9 ± 2 02 11 5 16 ± 2 29 3 4 62 ± 3 97

Donor ABCB1 
G2677T/A

C0 (ng/mL)

Cmax (ng/mL)

AUC0-12 (ng.h/mL)

Dose-corrected C0 (ng/mL/mg) 0.2513

<0.0001 0.5254

<0.0001 0.0997

<0.0001 0.9451

0.0701
T/T or T/A 32 4.45 ± 2.28 23 3.9 ± 2.02 11 5.16 ± 2.29 3 4.62 ± 3.97

G/G 67 62.16 ± 33.94 48 75.78 ± 45.46 21 77.33 ± 29.36 7 71.6 ± 28.31
G/T or G/A 90 65.97 ± 54.11 53 69.64 ± 36.08 18 71.01 ± 40.15 10 83.64 ± 34.41
T/T or T/A 32 69.93 ± 28.73 23 68.1 ± 26.02 11 84.1 ± 23.77 3 73.99 ± 36.19

G/G 67 20.19 ± 8.96 48 17.22 ± 8.84 21 15 ± 6.31 7 16.01 ± 6.57
G/T or G/A 90 21.1 ± 12.48 53 18.53 ± 10.32 18 24.38 ± 30.15 10 14.09 ± 6.1
T/T or T/A 32 16.69 ± 6.83 23 15.97 ± 4.2 11 12.78 ± 3.63 3 15.47 ± 6.04

G/G 67 0.3 ± 0.14 48 0.25 ± 0.14 21 0.21 ± 0.1 7 0.22 ± 0.08
G/T or G/A 90 0.31 ± 0.19 53 0.26 ± 0.14 18 0.32 ± 0.36 10 0.2 ± 0.1
T/T or T/A 32 0.25 ± 0.12 23 0.23 ± 0.07 11 0.18 ± 0.07 3 0.25 ± 0.14

Dose-corrected AUC0-12 (ng.h/mL/mg)

CLss/F (L/h)

CLSS (L/h/kg) 0.0018 0.1896

0.0169 0.4245

0.0324 0.1915

Gene N Mean ± STDEV N Mean ± STDEV N Mean ± STDEV N Mean ± STDEV Evolution 
P-value

Gene   
P-value

None T/T 101 7.86 ± 4.93 65 5.72 ± 3.44 24 5.04 ± 3.22 10 3.7 ± 2.18
One T/T 79 6.69 ± 3.88 53 4.76 ± 2.3 20 3.88 ± 2.01 8 3.25 ± 1.67
Both T/T 16 6.91 ± 2.98 17 6.09 ± 2.43 6 8.75 ± 10.66 3 6.67 ± 3.06
None T/T 97 10.33 ± 2.65 57 8.75 ± 2.91 24 8.18 ± 1.86 10 7.36 ± 0.96
One T/T 76 11.02 ± 3.51 51 8.72 ± 3.09 20 8.42 ± 2.36 7 6.43 ± 2.43
Both T/T 16 9 84 ± 2 54 16 9 18 ± 2 6 7 35 ± 1 34 3 8 23 ± 3 98

C0 (ng/mL)

Daily dose

Parameter

36 months24 months12 months3 months

<0.0001 0.1191

<0.0001 0.5541
Both T/T 16 9.84 ± 2.54 16 9.18 ± 2 6 7.35 ± 1.34 3 8.23 ± 3.98
None T/T 96 33.48 ± 14.2 57 27.45 ± 10.74 24 27.54 ± 11.39 10 22.67 ± 7.59
One T/T 76 31.43 ± 10.93 51 27.1 ± 10.63 20 24.1 ± 7.88 7 21.96 ± 6.34
Both T/T 16 34.65 ± 10.02 16 32.88 ± 9.51 6 22.23 ± 4.37 3 30.83 ± 20.84
None T/T 97 192.12 ± 49.95 57 166.1 ± 49.61 24 164.02 ± 48.53 10 137.88 ± 26.57
One T/T 76 192.81 ± 45.75 51 168.45 ± 57.53 20 154.35 ± 35.3 7 133.26 ± 33.06
Both T/T 16 187.85 ± 36.35 16 178.04 ± 34.02 6 133.74 ± 17.57 3 165.72 ± 77.12
None T/T 97 4.02 ± 3.72 57 4.52 ± 3.66 24 4.35 ± 2.35 10 5.23 ± 2.96
One T/T 76 4.19 ± 2.34 51 4.43 ± 2.78 20 5.39 ± 2.73 7 4.3 ± 2.42
Both T/T 16 3.43 ± 1.62 16 3.4 ± 1.34 6 3.37 ± 2.1 3 2.45 ± 0.06
None T/T 97 65.32 ± 54.6 57 72.05 ± 45.42 24 74.41 ± 32.94 10 85.78 ± 33.44
One T/T 76 66 4 ± 30 4 51 74 58 ± 33 93 20 84 15 ± 29 91 7 78 71 ± 30 71

Cmax (ng/mL)

Dose corrected AUC0 12 (ng h/mL/mg)

Dose-corrected C0 (ng/mL/mg)

AUC0-12 (ng.h/mL)Combined 
recipient-donor 
ABCB1 C3435T 0.0842 0.4214

<0.0001 0.1733

0 0208 0 5545

<0.0001 0.2604

One T/T 76 66.4 ± 30.4 51 74.58 ± 33.93 20 84.15 ± 29.91 7 78.71 ± 30.71
Both T/T 16 59.85 ± 22.49 16 61.52 ± 19.76 6 59.74 ± 36.27 3 50.25 ± 6.87
None T/T 97 21.05 ± 10.29 57 18.93 ± 10.96 24 16.37 ± 8.18 10 13.86 ± 6.84
One T/T 76 18.86 ± 11.37 51 15.79 ± 6.36 20 13.85 ± 6.37 7 14.34 ± 5.01
Both T/T 16 19.44 ± 8.2 16 18.21 ± 6.84 6 37.42 ± 50.24 3 20.16 ± 2.83
None T/T 97 0.31 ± 0.16 57 0.27 ± 0.16 24 0.22 ± 0.09 10 0.2 ± 0.1
One T/T 76 0.28 ± 0.17 51 0.23 ± 0.11 20 0.19 ± 0.11 7 0.19 ± 0.08
Both T/T 16 0.3 ± 0.12 16 0.27 ± 0.09 6 0.49 ± 0.6 3 0.33 ± 0.02

CLSS (L/h/kg)

CLss/F (L/h)

Dose-corrected AUC0-12 (ng.h/mL/mg)

0.0021 0.6612

0.0208 0.5545

0.0381 0.5216



TABLE S3

Hardy-Weinberg equilibrium testing for CYP3A4, CYP3A5 and ABCB1  single nucleotide polymorphisms of donors and recipients

DONORSRECIPIENTS

GENOTYPE CYP3A4*1b CYP3A5*3 ABCB1 G2677T/A ABCB1 C3435T GENOTYPE CYP3A4*1b CYP3A5*3 ABCB1 G2677T/A ABCB1 C3435T
Homozygous "wild type" 225 (90%) 3 (1.2%) 85 (34%) 62 (24.8%) Homozygous "wild type" 222 (92.9%) 1 (0.4%) 82 (34.3%) 49 (20.5%)

Heterozygous 25 (10%) 40 (16%) 114 (45.6%) 118 (47.2%) Heterozygous 17 (7.1%) 29 (12.1%) 117 (49%) 111 (46.4%)

Homozygous "variant" 0 (0%) 207 (82.8%) 51 (20.4%) 70 (28%) Homozygous "variant" 0 (0%) 209 (87.4%) 40 (16.7%) 79 (33.1%)
TOTAL 250 250 250 250 TOTAL 239 239 239 239

GENOTYPE CYP3A4*1b CYP3A5*3 ABCB1 G2677T/A ABCB1 C3435T GENOTYPE CYP3A4*1b CYP3A5*3 ABCB1 G2677T/A ABCB1 C3435T
Homozygous "wild type" 225.6 (90.2%) 2.1 (0.8%) 80.7 (32.3%) 58.6 (23.4%) Homozygous "wild type" 222 (93%) 1 (0.4%) 82.6 (34.6%) 45.7 (19.1%)

DONORS

Observed 
frequencies

Expected 

RECIPIENTS

Observed 
frequencies

Expected 
Heterozygous 23.8 (9.5%) 41.8 (16.7%) 122.7 (49.1%) 124.9 (49.9%) Heterozygous 16.4 (6.9%) 29 (12.1%) 115.8 (48.5%) 117.6 (49.2%)

Homozygous "variant" 0.6 (0.2%) 206.1 (82.4%) 46.7 (18.7%) 66.6 (26.6%) Homozygous "variant" 0.3 (0.1%) 209 (87.4%) 40.6 (17%) 75.7 (31.7%)

Chi-square 0,693 0,448 1,254 0,757 Chi-square 0,325 0 0,025 0,756
Chi-square/n 0.003 0.002 0.005 0.003 Chi-square/n 0.001 0 0 0.003

2-sided p-value 0.40531 0.503333 0.262838 0.384223 2-sided p-value 0.568636 0.995547 0.873725 0.384429
HW resultHW result

p
frequencies

p
frequencies



TABLE S4

Pairwise linkage disequilibrium results for the single nucleotide polymorphisms in ABCB1 , CYP3A4  and CYP3A5

M1 M2 al1 al2 N df(0) df(1) delta2 r2 r D' Abs D
ABCB1 G2677A/T ABCB1 C3435T 2 2 239 237 236 0.3113 0.3113 0.558 0.756 0.1362
ABCB1 G2677A/T CYP3A4*1b 2 2 239 237 236 0.0032 0.0032 0.0566 0.2468 0.0052
ABCB1 G2677A/T CYP3A5*3 2 2 239 237 236 0.0002 0.0002 0.0158 0.0933 0.0015
ABCB1 C3435T CYP3A4*1b 2 2 239 237 236 0.0053 0.0053 0.073 0.232 0.0088
ABCB1 C3435T CYP3A5*3 2 2 239 237 236 0.0015 0.0015 0.0388 0.167 0.0047
CYP3A5*3 CYP3A4*1b 2 2 239 237 236 0.2893 0.2893 0.5379 0.7376 0.0245

M1 M2 al1 al2 N d f(0) d f(1) delta2 r2 r D' Abs D
ABCB1 G2677A/T ABCB1 C3435T 2 2 250 248 247 0.56 0.56 0.7481 0.9114 0.1844

Donors

ABCB1 G2677A/T CYP3A4*1b 2 2 250 248 247 0.008 0.008 0.0894 0.4599 0.0096
ABCB1 G2677A/T CYP3A5*3 2 2 250 248 247 0.0048 0.0048 0.0696 0.2939 0.0076
ABCB1 C3435T CYP3A4*1b 2 2 250 248 247 0.0021 0.0021 0.0463 0.1718 0.0066
ABCB1 C3435T CYP3A5*3 2 2 250 248 247 0.0021 0.0021 0.0459 0.1397 0.0066
CYP3A5*3 CYP3A4*1b 2 2 250 248 247 0.3855 0.3855 0.6209 0.8614 0.0391

Recipients



TABLE S5

Overview of biopsies performed in the studied patient cohort (N=252)

DAY_00 MONTH_03 MONTH_12 MONTH_24 MONTH_36 Indication Total
252 252 184 109 53 850
117 45 39 49 31 281

Graft loss/patient death 0 11 11 11 9 42
No baseline 117 0 0 0 0 117
Concomitant medical problem 0 3 0 1 2 6
Contra-indication 0 6 0 0 0 6
Indication biopsy in this period 0 8 0 0 0 8
Loss to follow-up 0 8 12 15 9 44

Reason

Theoretical number of protocol biopsies* 
Biopsies not done

Non-compliance 0 0 2 0 0 2
Patient refusal 0 8 11 22 10 51
Technical problem 0 1 1 0 1 3

135 207 145 60 22 180 749
53.6% 85.9% 83.8% 61.2% 50.0%

569
180

*Considering inclusion of patients between March 2004 and October 2007, and analysis date January 2008.

Biopsies performed
% Inclusion in protocol biopsy program (graft loss excluded)

Total number of protocol biopsies
Total number of indication biopsies



TABLE S6

Biopsy sample quality*

Implantation Indication early** Indication late*** 3 months 12 months 24 months 36 months Grand Total

135 159 21 207 145 60 22 749

2 1 2 5

       Adequate 109 149 18 198 130 56 21 681
       Marginal 10 7 1 6 10 2 36
       Inadequate 14 3 1 3 3 2 1 27
Total 133 159 20 207 143 60 22 744

*Ad d di t th B ff it i (S l K t l Kid I t 1993)

Histological 
evaluation possible

No histological evaluation possible 
(insufficient tissue)

Total number of biopsies

*Adequacy was asessed according to the Banff criteria (Solez K. et al. Kidney Int 1993). 
**biopsy performed prior to 3 months after transplantation
***biopsy performed later than 3 months after transplantation



TABLE S7

DETERMINANTS OF HISTOLOGICAL LESIONS IN IMPLANTATION BIOPSIES*

Univariate p-value Univariate odds ratio Multivariate p-value after 
backward elimination

Multivariate adjusted odds ratio 
after backward selection

 Donor age (per year) <0.0001 1.10 (1.05-1.14) <0.0001 1.10 (1.05-1.14)
 Donor gender (male/female) 0.6455
 Living/deceased donor 0.916
 Donor stroke (yes/no) 0.0193 2.84 (1.19-6.82)
 Cold ischemia time (hours) 0.8806

 INTERSTITIAL FIBROSIS/TUBULAR ATROPHY GRADE AT IMPLANTATION**

 ARTERIOLAR HYALINOSIS AT IMPLANTATION**

Univariate p-value Univariate odds ratio Multivariate p-value after 
backward elimination

Multivariate adjusted odds ratio 
after backward selection

 Donor age (per year) 0.0483 1.04 (1.0-1.07) 0.0483 1.04 (1.0-1.07)
 Donor gender (male/female) 0.2953
 Living/deceased donor 0.912
 Donor stroke (yes/no) 0.155 1.99 (0.77-5.11)
 Cold ischemia time (hours) 0.3529

Univariate p-value Univariate odds ratio Multivariate p-value after Multivariate adjusted odds ratio 
 GLOMERULOSCLEROSIS AT IMPLANTATION**

Univariate p-value Univariate odds ratio p
backward elimination

j
after backward selection

 Donor age (per year) <0.0001 1.08 (1.04-1.11) <0.0001 1.08 (1.04-1.11)
 Donor gender (male/female) 0.1736 1.60 (0.83-3.16)
 Living/deceased donor 0.4446
 Donor stroke (yes/no) 0.0538 1.96 (0.99-3.88)
 Cold ischemia time (hours) 0.9294

*Because of the low prevalence of the other histological lesions at implantation (vascular intimal thickening 0.8%, glomerular capsular fibrosis 4.6%, 
mesangial matrix increase 4.5% and tubular microcalcifications 5.3%), it was not possible to model the risk factors for these less prevalent chronic 
lesions.

**Analyses were performed using uni- and multivariate (ordered) logistic regression analysis, with backward elimination



TABLE S8

Determinants of clinical acute T-cell mediated rejection in the first 3 months after transplantation*

Column1 Univariate p-value Univariate odds ratio Multivariate p-value after 
backward elimination

Multivariate odds ratio after 
backward elimination

Recipient age (years) 0.8898
Recipient sex 0.8023
Retransplantation 0.9
Diabetes mellitus prior to transplantation 0.5447
Donor age (years) 0.0386 1.02 (1.00-1.05)
Donor sex 0.5781
Living/Deceased 0.1182 0.43 (0.15-1.24)Living/Deceased 0.1182 0.43 (0.15 1.24)
Donor stroke 0.5506
Cold ischemia time (hours) 0.1102 0.96 (0.91-1.01)
Induction therapy 0.3975
Number of HLA mismatches 0.0013 1.53 (1.18-1.99)
          HLA-A mismatches 0.0601 1.54 (0.98-2.42)
          HLA-B mismatches 0.7821
          HLA-DR mismatches <0.0001 4.48 (2.35-8.55) <0.0001 4.48 (2.35-8.55)
Recipient genetics
        CYP3A4*1b carrier 0.9574
        CYP3A5*1  carrier 0.8566
        ABCB1 2677 A/T or T/T 0.237        ABCB1 2677 A/T or T/T 0.237
        ABCB1 3435 T/T 0.7984
Donor genetics
        CYP3A4*1b carrier 0.4236
        CYP3A5*1  carrier 0.3836
        ABCB1 2677 A/T or T/T 0.7589
        ABCB1 3435 T/T 0.0968 0.572 (0.296-1.106)

*Analyses were performed using uni- and multivariate logistic regression analysis, with backward elimination



TABLE S9

Determinants of subclinical acute T-cell mediated rejection at 3 months after transplantation*

Column1 Univariate p-value Univariate odds ratio Multivariate p-value after 
backward elimination

Multivariate odds ratio after 
backward elimination

Recipient age (years) 0.3128
Recipient sex 0.4591
Retransplantation 0.6619
Diabetes mellitus prior to transplantation 0.377
Donor age (years) 0.0106 1.05 (1.01-1.10)
Donor sex 0.6615
Living/Deceased 0.3996
Donor stroke 0.3908
Cold ischemia time (hours) 0 1098 1 07 (0 99-1 16)Cold ischemia time (hours) 0.1098 1.07 (0.99-1.16)
Induction therapy 0.2968
Number of HLA mismatches 0.0509
          HLA-A mismatches 0.3308
          HLA-B mismatches 0.0676 2.15 (0.95-4.89)
          HLA-DR mismatches 0.003 4.08 (1.61-10.3) 0.003 4.08 (1.61-10.3)
Delayed graft function 0.4659
Mean tacrolimus C 0 in the first 3 months after transplantation 0.0994 1.49 (0.93-2.39)
Prior biopsy-proven acute cellular rejection episode 0.4885 0
Prior biopsy-proven acute antibody-mediated rejection episode 0.9757
Recipient genetics

CYP3A4*1b carrier 0 641        CYP3A4*1b carrier 0.641
        CYP3A5*1  carrier 0.5579
        ABCB1 2677 A/T or T/T 0.6882
        ABCB1 3435 T/T 0.1781
Donor genetics
        CYP3A4*1b carrier 0.9739
        CYP3A5*1  carrier 0.9669
        ABCB1 2677 A/T or T/T 0.6304
        ABCB1 3435 T/T 0.8795

*Analyses were performed using uni- and multivariate logistic regression analysis, with backward elimination



TABLE S10

Determinants of clinical acute antibody-mediated rejection in the first 3 months after transplantation*

 Univariate p-value Univariate odds ratio Multivariate p-value after 
backward elimination

Multivariate odds ratio after 
backward elimination

Recipient age (years) 0.1197
Recipient sex 0.9832
Retransplantation 0.0006 4.67 (1.93-11.2) 0.0003 5.52 (2.19-14.1)
Diabetes mellitus prior to transplantation 0.9750
Donor age (years) 0.8298
Donor sex 0.6637
Living/Deceased 0.0077 4.74 (1.51-14.9) 0.0030 6.41 (1.88-21.7)
Donor stroke 0.0447 0.28 (0.16-0.98)
Cold ischemia time (hours) 0 1420Cold ischemia time (hours) 0.1420
Induction therapy 0.0046 3.62 (1.49-0.67)
Number of HLA mismatches
          HLA-A mismatches 0.3093
          HLA-B mismatches 0.9368
          HLA-DR mismatches 0.3867
Recipient genetics
        CYP3A4*1b carrier 0.8270
        CYP3A5*1  carrier 0.5816
        ABCB1 2677 A/T or T/T 0.8672
        ABCB1 3435 T/T 0.8303
D tiDonor genetics
        CYP3A4*1b carrier 0.6542
        CYP3A5*1  carrier 0.3521
        ABCB1 2677 A/T or T/T 0.7532
        ABCB1 3435 T/T 0.6077

*Analyses were performed using uni- and multivariate logistic regression analysis, with backward elimination



TABLE S11

Multivariate p-value after Multivariate odds ratio after

Determinants of subclinical acute antibody-mediated rejection at 3 months after transplantation*

 Univariate p-value Univariate odds ratio Multivariate p-value after 
backward elimination

Multivariate odds ratio after 
backward elimination

Recipient age (years) 0.9382
Recipient sex 0.5672
Retransplantation 0.0057 6.29 (1.71-23.3) 0.0052 6.67 (1.76-25.6)
Diabetes mellitus prior to transplantation 0.9088
Donor age (years) 0.7526
Donor sex 0.8940
Living/Deceased 0.1103 3.86 (0.74-20.0) 0.0949 4.46 (0.77-25.6)
Donor stroke 0.0821 0.25 (0.05-1.19)
Cold ischemia time (hours) 0.1688
Induction therapy 0 0300 4 63 (1 16-18 5)Induction therapy 0.0300 4.63 (1.16-18.5)
Number of HLA mismatches
          HLA-A mismatches 0.8592
          HLA-B mismatches 0.5053
          HLA-DR mismatches 0.8706
Recipient genetics
        CYP3A4*1b carrier 0.2117
        CYP3A5*1  carrier 0.2684
        ABCB1 2677 A/T or T/T 0.4376
        ABCB1 3435 T/T 0.2414
Donor genetics

CYP3A4*1b carrier 0 1530        CYP3A4*1b carrier 0.1530
        CYP3A5*1  carrier 0.8246
        ABCB1 2677 A/T or T/T 0.7841
        ABCB1 3435 T/T 0.9768

*Analyses were performed using uni- and multivariate logistic regression analysis, with backward elimination



TABLE S12

Univariate odds ratio Univariate p-value Multivariate p-value after 
backward elimination

Multivariate adjusted odds ratio 
after backward elimination

Determinants of higher grade of interstitial fibrosis/tubular atrophy in post-transplantation protocol biopsies*

Column2 Column3 Column4 Column5 Column6Recipient age 
<30 years 1
30-50 years 1.19 (0.52-2.69) 0.6808
>50 years 1.25 (0.58-2.67) 0.5694

Recipient sex
Female 1
Male 0.91 (0.59-1.40) 0.6562

Retransplantation
No 1
Yes 1.05 (0.52-2.10) 0.894

Diabetes mellitus prior to transplantationDiabetes mellitus prior to transplantation
No 1
Yes 1.07 (0.52-2.23) 0.8475

Donor age
<30 years 1 1
30-50 years 3.32 (1.67-6.58) 0.0006 3.51 (1.67-7.39) 0.001
>50 years 6.53 (3.34-12.8) <0.0001 8.03 (3.88-16.6) <0.0001

Donor sex
Female 1
Male 1.09 (0.70-1.71) 0.7056

Donor source
Deceased 1Deceased 1
Living 0.74 (0.30-1.81) 0.5135

Donor stroke
No 1
Yes 2.0 (1.29-3.11) 0.002

Cold ischemia time
<10 hours 1
10-20 hours 1.41 (0.75-2.65) 0.2911
>20 hours 1.68 (0.76-3.73) 0.1994

Induction therapy
No 1
Yes 0 85 (0 53 1 37) 0 496Yes 0.85 (0.53-1.37) 0.496

Number of HLA-A mismatches
0 1
1 1.10 (0.64-1.91) 0.7214
2 1.06 (0.56-2.02) 0.8579

Number of HLA-B mismatches
0 1
1 1.70 (0.87-3.30) 0.1198
2 1.29 (0.63-2.64) 0.4943

Number of HLA-DR mismatches
0 1
1 1 08 (0 67 1 73) 0 76241 1.08 (0.67-1.73) 0.7624
2 1.31 (0.62-2.75) 0.4819

Delayed graft function
No 1 1
Yes 1.79 (0.85-3.76) 0.1251 2.06 (0.92-4.60) 0.0775

Recipient genetics
CYP3A4*1b carrier
          No 1
          Yes 1.07 (0.50-2.29) 0.885
CYP3A5*1 carrier
          No 1

Y 1 15 (0 66 2 01) 0 6134          Yes 1.15 (0.66-2.01) 0.6134
ABCB1 2677 AT or TT
          No 1
          Yes 1.68 (0.98-2.89) 0.0595
ABCB1 3435 TT 
          No 1
          Yes 1.80 (1.11-2.93) 0.0175

Donor genetics
CYP3A4*1b carrier
          No 1
          Yes 0.94 (0.34-2.57) 0.9054
CYP3A5*1 iCYP3A5*1 carrier
          No 1
          Yes 0.61 (0.27-1.37) 0.2297
ABCB1 2677 AT or TT
          No 1
          Yes 1.09 (0.63-1.89) 0.7553
ABCB1 3435 TT 
          No 1
          Yes 1.76 (1.07-2.89) 0.0263

Recipient-donor ABCB1 C3435T combination**
0 TT 1 1
1 TT 1.19 (0.72-1.95) 0.5004 1.04 (0.61-1.77) 0.8742
2 TT 4.09 (2.11-7.94) <0.0001 3.86 (1.96-7.62) <0.0001

Time after transplantation
3 months 1 1
12 months 3.31 (2.27-4.82) <0.0001 3.34 (2.17-5.14) <0.0001
24 months 6.41 (3.75-11.0) <0.0001 8.45 (4.47-16.0) <0.0001
36 months 8.0 (3.63-17.6) <0.0001 9.44 (4.09-21.8) <0.0001

Prior clinical acute cellular rejection episode (indication biopsy)
No 1
Yes 2.11 (1.18-3.78) 0.0123

Prior subclinical acute cellulalr rejection (protocol biopsy)
No 1
Yes 4.33 (1.70-11.0) 0.0021

Acute antibody-mediated rejection in the first 3 months
No 1
Yes 0,80 (0,31-2,04) 0.6347

Mean tacrolimus C0 from time of transplantation to biopsy
Below target range 1.49 (0.77-2.84) 0.2344
Within target range 1
Above target range 1.20 (0.64-2.24) 0.5746

*Analyses were performed using the GENMOD procedure with generalized-estimating-equations (GEE). 

**0 TT = no homozygosity for the TT variant (donor-recipient CC-CC, CC-CT, CT-CC or CT-CT); 1 TT = either donor or recipient homozygous for the 
TT variant (CC-TT, TT-CC, CT-TT or TT-CT); 2 TT = both donor and recipient homozygous for the TT variant (TT-TT) at position 3435 of ABCB1.



TABLE S13

Determinants of new onset or increase in arteriolar hyalinosis in post-transplantation protocol biopsies*

Univariate odds ratio Univariate p-value
Multivariate p-value after 

backward elimination
Multivariate adjusted odds ratio 

after backward elimination
Recipient age 

<30 years 1
30-50 years 0.70 (0.26-1.86) 0.4722
>50 years 0.85 (0.34-2.12) 0.7334

Recipient sex
Female 1
Male 1.23 (0.75-2.01) 0.4123

Retransplantation
No 1No 1
Yes 1.41 (0.80-2.48) 0.24

Diabetes mellitus prior to transplantation
No 1
Yes 0.81 (0.32-2.06) 0.664

New onset diabetes mellitus after transplantation
No 1
Yes 1.04 (0.60-1.80) 0.8865

Diabetes mellitus after transplantation
No 1
Yes 0.80 (0.47-1.36) 0.4148

Donor ageDonor age
<30 years 1 1
30-50 years 1.05 (0.47-2.37) 0.9018 1.15 (0.51-2.58) 0.7382
>50 years 2.63 (1.28-5.41) 0.0084 2.69 (1.31-5.53) 0.0073

Donor sex
Female 1
Male 0.82 (0.51-1.34) 0.4336

Donor source
Deceased 1
Living 0.21 (0.03-1.69) 0.1427

Donor stroke
No 1No 1
Yes 2.12 (1.30-3.46) 0.0026

Cold ischemia time
<10 hours 1
10-20 hours 1.14 (0.54-2.40) 0.7262
>20 hours 1.31 (0.52-3.34) 0.566

Induction therapy
No 1
Yes  -

Number of HLA-A mismatches
0 1
1 1 06 (0 61-1 85) 0 82641 1.06 (0.61-1.85) 0.8264
2 1.05 (0.52-2.14) 0.885

Number of HLA-B mismatches
0 1
1 1.59 (0.72-3.52) 0.2508
2 2.30 (0.99-5.34) 0.0523

Number of HLA-DR mismatches
0 1
1 0.80 (0.47-1.36) 0.4097
2 0.83 (0.37-1.83) 0.641

Delayed graft function
No 1No 1
Yes 1.06 (0.53-2.10) 0.8655

Recipient genetics
CYP3A4*1b carrier
          No 1
          Yes 0.73 (0.27-1.98) 0.5342
CYP3A5*1  carrier
          No 1
          Yes 0.76 (0.35-1.66) 0.4854
ABCB1 2677 AT  or TT
          No 1

Yes 1 16 (0 70 1 91) 0 5712          Yes 1.16 (0.70-1.91) 0.5712
ABCB1 3435 TT 
          No 1
          Yes 1.04 (0.64-1.67) 0.8872

Donor genetics
CYP3A4*1b carrier
          No 1
          Yes 0.49 (0.11-2.14) 0.3424
CYP3A5*1  carrier
          No 1
          Yes 0.51 (0.17-1.47) 0.2103
ABCB1 2677 AT or TTABCB1 2677 AT  or TT
          No 1
          Yes 1.24 (0.70-2.22) 0.4638
ABCB1 3435 TT 
          No 1
          Yes 1.38 (0.83-2.28) 0.2129

Recipient-donor ABCB1 C3435T combination**
0 TT 1
1 TT 1.45 (0.87-2.43) 0.1542
2 TT 1.14 (0.54-2.38) 0.736

Clinical acute rejection in the first 3 months after transplantation
No 1No 1
Borderline acute rejection 0.69 (0.13-3.58) 0.6623
Acute rejection 0.76 (0.43-1.34) 0.3407

Subclinical acute rejection in the previous protocol biopsy
No 1
Borderline acute rejection 0.33 (0.08-1.31) 0.1152
Acute rejection 0.74 (0.27-2.03) 0.5634

Acute antibody-mediated rejection in the first 3 months
No 1
Yes 1,09 (0,41-2,87) 0.8659

Mean tacrolimus C 0 from previous biopsy to current biopsy0 p p y p y
Below target range 1.99 (0.95-4.16) 0.0669
Within target range 1
Above target range 0.69 (0.31-1.53) 0.3609

*Analyses were performed using the GENMOD procedure with generalized-estimating-equations (GEE). 

**0 TT = no homozygosity for the TT  variant (donor-recipient CC-CC, CC-CT, CT-CC or CT-CT ); 1 TT = either donor or recipient homozygous for the TT  variant (CC-TT, TT-CC, CT-TT or TT-
CT ); 2 TT = both donor and recipient homozygous for the TT variant (TT-TT ) at position 3435 of ABCB1 .



TABLE S14

Determinants of higher grades of vascular intimal thickening in post-transplantation protocol biopsies*

Univariate odds 
ratio

Univariate p-
value

Multivariate p-value after 
backward elimination

Multivariate adjusted odds ratio 
after backward elimination

Recipient age 
<30 years 1
30-50 years 2.01 (0.70-5.81) 0.1947
>50 years 3.02 (1.10-8.29) 0.0318

Recipient sex
Female 1
Male 0.96 (0.61-1.49) 0.8426

Retransplantation
N 1No 1
Yes 0.81 (0.44-1.50) 0.5002

Diabetes mellitus prior to transplantation
No 1
Yes 1.19 (0.64-2.22) 0.5726

New onset diabetes mellitus after transplantation
No 1
Yes 0.96 (0.51-1.79) 0.8877

Diabetes mellitus after transplantation
No 1
Yes 1.03 (0.61-1.74) 0.9001

DDonor age
<30 years 1 1
30-50 years 1.51 (0.75-3.06) 0.2484 1.51 (0.75-3.06) 0.2484
>50 years 3.62 (1.81-7.23) 0.0003 3.62 (1.81-7.23) 0.0003

Donor sex
Female 1
Male 1.42 (0.91-2.22) 0.126

Donor source
Deceased 1
Living 0.69 (0.28-1.71) 0.4219

Donor stroke
No 1
Yes 1.73 (1.13-2.66) 0.0121

Cold ischemia time
<10 hours 1
10-20 hours 1.70 (0.90-3.23) 0.1027
>20 hours 2.07 (0.97-4.45) 0.0614

Induction therapy
No 1
Yes 0.83 (0.53-1.31) 0.4254

Number of HLA-A mismatches
0 1
1 0.91 (0.54-1.53) 0.7254
2 0.91 (0.50-1.67) 0.7622

Number of HLA-B mismatches
0 1
1 1.07 (0.59-1.94) 0.8169
2 1.11 (0.55-2.21) 0.7765

Number of HLA-DR mismatches
0 1
1 0.96 (0.59-1.56) 0.8687
2 1.28 (0.65-2.52) 0.4751

Delayed graft functiony g
No 1
Yes 1.68 (0.88-3.20) 0.1175

Recipient genetics
CYP3A4*1b carrier
          No 1
          Yes 0.54 (0.22-1.32) 0.1752
CYP3A5*1  carrier
          No 1
          Yes 0.93 (0.48-1.78) 0.825
ABCB1 2677 AT  or TT
          No 1
          Yes 1.20 (0.70-2.08) 0.5082
ABCB1 3435 TT 
          No 1
          Yes 1.02 (0.63-1.66) 0.9312

Donor genetics
CYP3A4*1b carrier
          No 1
          Yes 0.45 (0.17-1.20) 0.1117
CYP3A5*1  carrier
          No 1
          Yes 0.57 (0.25-1.30) 0.1806          Yes 0.57 (0.25 1.30) 0.1806
ABCB1 2677 AT  or TT
          No 1
          Yes 1.20 (0.70-2.04) 0.5123
ABCB1 3435 TT 
          No 1
          Yes 1.08 (0.69-1.68) 0.7517

Recipient-donor ABCB1  C3435T combination**
0 TT 1
1 TT 1.04 (0.65-1.68) 0.8636
2 TT 1.02 (0.52-2.0) 0.9474

Time after transplantationTime after transplantation
3 months 1
12 months 1.58 (1.05-2.38) 0.0298
24 months 1.20 (0.69-2.10) 0.5181
36 months 0.78 (0.30-2.04) 0.6096

Prior clinical acute rejection episode (indication biopsy)
No 1
Yes 1.45 (0.85-2.46) 0.171

Prior subclinical acute rejection (protocol biopsy)
No 1
Yes 2.02 (1.0-4.09) 0.0493

Acute antibody-mediated rejection in the first 3 monthsAcute antibody mediated rejection in the first 3 months
No 1
Yes 0,90 (0,44-1,84) 0.7502

Mean tacrolimus C 0 from time of transplantation to biopsy
Below target range 1.11 (0.52-2.37) 0.7841
Within target range 1
Above target range 0.86 (0.445-1.65) 0.6519

*Analyses were performed using the GENMOD procedure with generalized-estimating-equations (GEE). 

**0 TT = no homozygosity for the TT  variant (donor-recipient CC-CC, CC-CT, CT-CC or CT-CT ); 1 TT = either donor or recipient homozygous for the TT  variant (CC-TT, TT-CC, 
CT-TT or TT-CT ); 2 TT = both donor and recipient homozygous for the TT variant (TT-TT ) at position 3435 of ABCB1 .



TABLE S15

Determinants of higher grades of glomerulosclerosis in post-transplantation protocol biopsies*

Univariate odds 
ratio

Univariate p-
value

Multivariate p-value after 
backward elimination

Multivariate adjusted odds ratio 
after backward elimination

Recipient age 
<30 years 1
30-50 years 0.62 (0.27-1.39) 0.2425
>50 years 1.28 (0.59-2.80) 0.5331

Recipient sex
Female 1
Male 0.87 (0.56-1.35) 0.5282

Retransplantation
N 1No 1
Yes 0.83 (0.52-1.32) 0.4234

Diabetes mellitus prior to transplantation
No 1
Yes 1.94 (0.92-4.09) 0.0802

New onset diabetes mellitus after transplantation
No 1
Yes 0.96 (0.51-1.79) 0.8877

Diabetes mellitus after transplantation
No 1
Yes 1.03 (0.61-1.74) 0.9001

DDonor age
<30 years 1 1
30-50 years 1.79 (0.93-3.42) 0.0799 2.06 (1.07-3.99) 0.0315
>50 years 7.06 (3.68-13.5) <0.0001 8.22 (4.21-16.0) <0.0001

Donor sex
Female 1
Male 1.0 (0.64-1.55) 0.9993

Donor source
Deceased 1
Living 0.87 (0.35-2.13) 0.761

Donor stroke
No 1
Yes 2.01 (1.31-3.08) 0.0015

Cold ischemia time
<10 hours 1
10-20 hours 1.21 (0.65-2.25) 0.5563
>20 hours 1.11 (0.52-2.38) 0.7927

Induction therapy
No 1
Yes 0.83 (0.54-1.28) 0.407

Number of HLA-A mismatches
0 1
1 0.56 (0.34-0.93) 0.0248
2 0.76 (0.442-1.39) 0.3756

Number of HLA-B mismatches
0 1
1 1.22 (0.73-2.02) 0.4495
2 1.24 (0.67-2.30) 0.4845

Number of HLA-DR mismatches
0 1
1 1.11 (0.68-1.81) 0.6678
2 1.57 (0.67-3.67) 0.3011

Delayed graft functiony g
No 1
Yes 1.11 (0.59-2.11) 0.7431

Recipient genetics
CYP3A4*1b carrier
          No 1
          Yes 0.88 (0.38-2.02) 0.7652
CYP3A5*1  carrier
          No 1
          Yes 0.84 (0.45-1.60) 0.6007
ABCB1 2677 AT  or TT
          No 1
          Yes 0.99 (0.58-1.70) 0.9774
ABCB1 3435 TT 
          No 1
          Yes 0.83 (0.51-1.36) 0.4687

Donor genetics
CYP3A4*1b carrier
          No 1
          Yes 1.26 (0.59-2.70) 0.5486
CYP3A5*1  carrier
          No 1
          Yes 0.93 (0.45-1.91) 0.8375          Yes 0.93 (0.45 1.91) 0.8375
ABCB1 2677 AT  or TT
          No 1
          Yes 1.06 (0.59-1.91) 0.8378
ABCB1 3435 TT 
          No 1
          Yes 1.73 (1.08-2.77) 0.0222

Recipient-donor ABCB1  C3435T combination**
0 TT 1
1 TT 1.14 (0.71-1.82) 0.5826
2 TT 1.50 (0.69-3.26) 0.3046

Time after transplantationTime after transplantation
3 months 1 1
12 months 1.06 (0.71-1.58) 0.7912 1.04 (0.65-1.66) 0.8779
24 months 1.23 (0.68-2.22) 0.5021 1.135 (0.67-2.70) 0.4031
36 months 4.20 (0.66-10.6) 0.0025 4.30 (1.60-11.5) 0.0038

Prior clinical acute rejection episode (indication biopsy)
No 1
Yes 1.25 (0.72-2.15) 0.4278

Prior subclinical acute rejection (protocol biopsy)
No 1
Yes 2.49 (1.12-5.52) 0.0246

Acute antibody-mediated rejection in the first 3 monthsAcute antibody mediated rejection in the first 3 months
No 1
Yes 0,66 (0,31-1,41) 0.2507

Mean tacrolimus C 0 from time of transplantation to biopsy
Below target range 0.74 (1.55-0.35) 0.4185
Within target range 1
Above target range 1.60 (0.86-2.98) 0.138

*Analyses were performed using the GENMOD procedure with generalized-estimating-equations (GEE). 

**0 TT = no homozygosity for the TT  variant (donor-recipient CC-CC, CC-CT, CT-CC or CT-CT ); 1 TT = either donor or recipient homozygous for the TT  variant (CC-TT, TT-CC, 
CT-TT or TT-CT ); 2 TT = both donor and recipient homozygous for the TT variant (TT-TT ) at position 3435 of ABCB1 .



TABLE S16

Determinants of glomerular capsular fibrosis in post-transplantation protocol biopsies*

Univariate odds 
ratio

Univariate p-
value

Multivariate p-value after 
backward elimination

Multivariate adjusted odds ratio 
after backward elimination

Recipient age 
<30 years
30-50 years 1.25 (0.41-3.83) 0.6963
>50 years 1.08 (0.57-2.06) 0.8148

Recipient sex
Female 1
Male 1.02 (0.60-1.71) 0.9551

Retransplantation
N 1No 1
Yes 0.97 (0.45-2.09) 0.9344

Diabetes mellitus prior to transplantation
No 1
Yes 1.56 (0.69-3.51) 0.2861

New onset diabetes mellitus after transplantation
No 1
Yes 0.96 (0.51-1.79) 0.8877

Diabetes mellitus after transplantation
No 1
Yes 1.03 (0.61-1.74) 0.9001

DDonor age
<30 years 1 1
30-50 years 3.09 (1.23-7.73) 0.0159 3.01 (1.20-7.55) 0.0189
>50 years 3.00 (1.22-7.38) 0.0171 2.83 (1.19-6.70) 0.0182

Donor sex
Female 1
Male 1.14 (0.67-1.95) 0.6291

Donor source
Deceased 1
Living 0.6986 (0.16-3.07) 0.6346

Donor stroke
No 1
Yes 1.50 (0.89-2.52) 0.1298

Cold ischemia time
<10 hours 1
10-20 hours 1.13 (0.46-2.78) 0.784
>20 hours 01.88 (0.69-5.11) 0.2194

Induction therapy
No 1
Yes 0.57 (0.31-1.06) 0.0746

Number of HLA-A mismatches
0 1
1 0.65 (0.36-1.18) 0.1574
2 0.63 (0.31-1.29) 0.2078

Number of HLA-B mismatches
0 1
1 0.94 (0.46-1.92) 0.8751
2 0.78 (0.34-1.75) 0.5423

Number of HLA-DR mismatches
0 1
1 0.75 (0.44-1.29) 0.307
2 0.53 (0.16-1.74) 0.2952

Delayed graft functiony g
No 1 1
Yes 2.23 (1.08-4.61) 0.0307 2.73 (1.23-6.06) 0.0136

Recipient genetics
CYP3A4*1b carrier
          No 1
          Yes 0.48 (0.17-1.37) 0.1701
CYP3A5*1  carrier
          No 1
          Yes 0.63 (0.29-1.33) 0.2239
ABCB1 2677 AT  or TT
          No 1
          Yes 1.56 (0.83-2.92) 0.1697
ABCB1 3435 TT 
          No 1
          Yes 1.81 (1.05-3.12) 0.0332

Donor genetics
CYP3A4*1b carrier
          No 1
          Yes 1.68  (0.72-3.89) 0.2274
CYP3A5*1  carrier
          No 1
          Yes 1.02 (0.52-2.0) 0.9534          Yes 1.02 (0.52 2.0) 0.9534
ABCB1 2677 AT  or TT
          No 1
          Yes 1.07 (0.56-2.07) 0.8346
ABCB1 3435 TT 
          No 1
          Yes 1.13 (0.64-2.0) 0.6743

Recipient-donor ABCB1  C3435T combination**
0 TT 1
1 TT 1.19 (0.66-2.14) 0.5693
2 TT 2.27 (1.09-4.75) 0.0291

Time after transplantationTime after transplantation
3 months 1 1
12 months 5.63 (2.83-11.2) <0.0001 5.36 (2.62-11.0) <0.0001
24 months 2.07 (1.23-2.90) <0.0001 2.0 (1.10-2.89) <0.0001
36 months 1.71 (0.35-8.32) 0.5058 1.77 (0.37-8.47) 0.4727

Prior clinical acute rejection episode (indication biopsy)
No 1
Yes 1.38 (0.70-2.73) 0.3525

Prior subclinical acute rejection (protocol biopsy)
No 1
Yes 2.28 (0.79-6.59) 0.1273

Acute antibody-mediated rejection in the first 3 monthsAcute antibody mediated rejection in the first 3 months
No 1
Yes 0,79 (0,22-2,84) 0.6998

Mean tacrolimus C 0 from time of transplantation to biopsy
Below target range 0.93 (0.36-2.36) 0.872
Within target range 1
Above target range 0.66 (0.25-1.76) 0.4043

*Analyses were performed using the GENMOD procedure with generalized-estimating-equations (GEE). 

**0 TT = no homozygosity for the TT  variant (donor-recipient CC-CC, CC-CT, CT-CC or CT-CT ); 1 TT = either donor or recipient homozygous for the TT  variant (CC-TT, TT-CC, 
CT-TT or TT-CT ); 2 TT = both donor and recipient homozygous for the TT variant (TT-TT ) at position 3435 of ABCB1CT-TT or TT-CT ); 2 TT = both donor and recipient homozygous for the TT variant (TT-TT ) at position 3435 of ABCB1 .



TABLE S17

Determinants of higher grade of interstitial fibrosis/tubular atrophy in post-transplantation protocol biopsies, including donor graft 
quality*

Multivariate adjusted odds ratio after backward 
elimination

Multivariate p-value after backward 
elimination

Donor age
<30 years 1
30-50 years 2.68 (1.01-7.16) 0.0486
>50 years 5.36 (1.91-15.0) 0.0014

Delayed graft function
No 1
Yes 2.95 (1.22-7.16) 0.0167

Recipient-donor ABCB1 C3435T  combination**
0 TT 10 TT 1
1 TT 0.86 (0.46-1.59) 0.6229
2 TT 4.14 (1.68-10.2) 0.0021

Time after transplantation
3 months 1
12 months 2.68 (1.62-4.42) 0.0001
24 months 6.27 (3.02-13.0) <0.0001
36 months 7.90 (2.63-23.7) 0.0002

Pristine kidney at implantation^
Yes 1
No 2.10 (1.15-3.82) 0.0159

*Analyses were performed using the GENMOD procedure with generalized-estimating-equations (GEE). 

**0 TT = no homozygosity for the TT  variant (donor-recipient CC-CC, CC-CT, CT-CC or CT-CT ); 1 TT = either donor or recipient homozygous for 
the TT  variant (CC-TT, TT-CC, CT-TT or TT-CT ); 2 TT = both donor and recipient homozygous for the TT variant (TT-TT ) at position 3435 of 
ABCB1 .

^Pristine kidney at implantation was defined as absence of interstitial fibrosis/tubular atrophy, absence of vascular intimal thickening, absence of 
arteriolar hyalinosis and absence of glomerulosclerosis in the biopsy performed at implantation or if no implantation biopsy was available, in the 
first biopsy obtained within the first 2 weeks after transplantation.



TABLE S18

ABCB1  genotype and P-glycoprotein immunohistochemistry at the apical 
membrane and brush border of tubular epithelial cells in protocol 

biopsies at 3 months after transplantation

Negative Positive
CC-CT 9 (18%) 42 (82%)
TT 3 (15%) 17 (85%)
GG-GT-GA 12 (20%) 49 (80%)
TT-TA 0 (0%) 10 (100%)
CC-CT 8 (16%) 43 (84%)
TT 4 (16%) 21 (84%)
GG-GT-GA 9 (16%) 48 (84%)
TT-TA 3 (16%) 16 (84%)

p p

Recipient (N=77)
 ABCB1 C3435T

 ABCB1 G2677T/A

Donor (N=71)
 ABCB1 C3435T

 ABCB1 G2677T/A



TABLE S19

Determinants of higher grade of interstitial fibrosis/tubular atrophy in post-transplantation protocol biopsies in repeated in this subgroup of patients with inclusion of 
the P-glycoprotein immunohistochemistry results at 3 months as a covariate (N=76)*

Univariate odds ratio Univariate p-value Multivariate p-value after 
backward elimination

Multivariate adjusted odds ratio 
after backward elimination

Recipient age 
<30 years 1
30-50 years 1.43 (0.56-3.68) 0.4594
>50 years 1.68 (0.74-3.82) 0.2153

Recipient sex
Female 1
Male 1.05 (0.57-1.93) 0.8766

R t l t tiRetransplantation
No 1
Yes 1.21 (0.48-3.05) 0.6817

Diabetes mellitus prior to transplantation
No 1
Yes 1.77 (0.85-3.70 0.126

Donor age
<30 years 1 1
30-50 years 3.08 (1.16-8.15) 0.0234 3.29 (1.11-7.57) 0.0321
>50 years 10.7 (4.35-26.5) <0.0001 11.1 (4.03-30.7) <0.0001

Donor sex
F l 1Female 1
Male 0.76 (0.41-1.43) 0.3968

Donor source
Deceased 1
Living 0.97 (0.52-1.82) 0.925

Donor stroke
No 1
Yes 2.10 (1.12-3.92) 0.0206

Cold ischemia time
<10 hours 1
10-20 hours 1.13 (0.48-2.64) 0.7842
>20 hours 1.27 (0.46-3.47) 0.6464

Induction therapy
No 1
Yes 0.87 (0.26-2.10) 0.7626

Number of HLA-A mismatches
0 1
1 1.06 (0.51-2.19) 0.8699
2 0.97 (0.35-2.66) 0.9501

Number of HLA-B mismatches
0 1
1 1.85 (0.76-4.54) 0.1779( )
2 1.34 (0.50-3.59) 0.5565

Number of HLA-DR mismatches
0 1
1 1.14 (056-2.31) 0.7133
2 1.59 (0.80-3.17) 0.1842

Delayed graft function
No 1 1
Yes 3.33 (1.19-9.30) 0.0217 6.64 (2.47-17.8) 0.0002

Recipient genetics
CYP3A4*1b carrier
          No 1
          Yes 1.41 (0.58-3.46) 0.4495
CYP3A5*1  carrier
          No 1
          Yes 1.71 (0.68-4.30) 0.2578
ABCB1 2677 AT  or TT
          No 1
          Yes 2.07 (0.99-4.32) 0.0537
ABCB1 3435 TT 
          No 1
          Yes 2.47 (1.25-4.88) 0.009

Donor geneticsg
CYP3A4*1b carrier
          No 1
          Yes 0.59 (0.05-6.53) 0.668
CYP3A5*1  carrier
          No 1
          Yes 0.21 (0.03-1.68) 0.1427
ABCB1 2677 AT  or TT
          No 1
          Yes 0.82 (0.35-1.89) 0.6374
ABCB1 3435 TT 
          No 1          No 1
          Yes 1.78 (0.86-3.69) 0.1216

Recipient-donor ABCB1 C3435T  combination**
0 TT 1 1
1 TT 1.44 (0.70-2.95) 0.3245 0.83 (0.39-1.77) 0.636
2 TT 6.82 (3.30-14.1) <0.0001 8.37 (2.82-24.9) 0.0001

Time after transplantation
3 months 1 1
12 months 3.46 (1.99-6.0) <0.0001 4.18 (2.07-8.44) <0.0001
24 months 6.83 (3.60-12.9) <0.0001 12.5 (5.25-29.6) <0.0001
36 months 7.14 (2.98-17.1) <0.0001 12.3 (4.17-36.4) <0.0001

Prior clinical acute rejection episode (indication biopsy)Prior clinical acute rejection episode (indication biopsy)
No 1
Yes 2.72 (1.17-6.31) 0.0197

Prior subclinical acute rejection (protocol biopsy)
No 1
Yes 5.89 (1.79-19.4) 0.0035

Mean tacrolimus C 0 from time of transplantation to biopsy
Below target range 1.49 (0.77-2.90) 0.2344
Within target range 1
Above target range 1.20 (0.64-2.24) 0.5746

P-glycoprotein expression in tubular epithelial cells
Present 1 1Present 1 1
Absent 2.47 (0.94-6.24) 0.0683 2.74 (1.01-7.49) 0.0489

*Analyses were performed using the GENMOD procedure with generalized-estimating-equations (GEE). 

**0 TT = no homozygosity for the TT  variant (donor-recipient CC-CC, CC-CT, CT-CC or CT-CT ); 1 TT = either donor or recipient homozygous for the TT  variant (CC-TT, TT-CC, 
CT-TT or TT-CT ); 2 TT = both donor and recipient homozygous for the TT variant (TT-TT ) at position 3435 of ABCB1 .



TABLE S20

M lti i t l ft M lti i t dj t d dd ti ft

 Determinants of delayed graft function*

 Univariate p-value Univariate odds ratio Multivariate p-value after 
backward elimination

Multivariate adjusted odds ratio after 
backward selection

Recipient age (years) 0.0409 1.03 (1.0-1.06)
Recipient sex 0.5231
Number or previous TX 0.023 1.04 (1.10-3.44) 0.0168 2.08 (1.14-3.79)
Diabetes mellitus before TX 0.1502 0.52 (0.22-1.27)
Donor age 0.0014 1.04 (1.02-1.07) 0.0018 1.04 (1.02-1.08)
Donor sex 0.3923
Living/Deceased 0.2437
Donor stroke 0.0346 2.10 (1.05-4.17)
Cold ischemia time (hours) 0.0072 1.09 (1.02-1.16) 0.0211 1.08 (1.01-1.15)
I d ti th 0 3263Induction therapy 0.3263
Number of split HLA-A mismatches 0.5711
Number of split HLA-B mismatches 0.2977
Number of split HLA-DR mismatches 0.4053
Total nr HLA MM split 0.8802

*Analyses were performed using uni- and multivariate (ordered) logistic regression analysis, with backward elimination. Delayed graft function is defined as the need for dialysis 
within the first week after transplantation



TABLE S21

Independent determinants of glomerular filtration rate (calculated by the 4-variable MDRD formula*) after renal transplantation**

 Effect Num DF Den DF F Value Pr > F
First 3 years after transplantation Time after transplantation 21 4144 344.24 <.0001

Donor age 2 244 17.84 <.0001

Donor sex 1 244 5.15 0.0242

Cold ischemia time 2 244 3.36 0.0365

Acute cellular rejection in the first 3 months after transplantation 1 244 12.47 0.0005

Acute antibody-mediated rejection in the first 3 months after transplantation 1 244 7.23 0.0076

First year after transplantation Time after transplantation 16 3680 398.68 <.0001

Donor age 2 243 18.18 <.0001

Donor sex 1 243 6.43 0.0119

Deceased donor transplantation 1 243 9.04 0.0029

Acute cellular rejection in the first 3 months after transplantation 1 243 11.35 0.0009

Acute antibody-mediated rejection in the first 3 months after transplantation 1 243 10.17 0.0016

Second and third year after transplantation Time after transplantation 5 416 2.22 0.0519

Diabetes mellitus 1 163 6.38 0.0125

Donor age 2 163 11.92 <.0001

Delayed graft function 1 163 15.05 0.0002

Recipient-donor ABCB1 C3435T  combination 2 163 3.07 0.0492

**Analyses were performed using mixed models repeated measures analysis and backward elimination. Parameters with a P-value <0.2 in univariate analysis were introduced in 
the multivariate models: time after transplantation, recipient age, donor age, donor sex, stroke as reason of donor death, the number of HLA-DR mismatches, clinical acute 
rejection in the first 3 months after transplantation, diabetes mellitus, delayed graft function [only as covariant for late graft function] and recipient-donor ABCB1 C3435T 
combination. In a subgroup analysis, also P-glycoprotein expression by immunohistochemistry on 3-month biopsies was included as covariate.

*GFR (mL/min/1.73 m2) = 186 x [creat]-1.154 x [age]-0.203 x [0.742 for females] x [1.212 if patient is African American]     (Levey AS et al. J Am Soc Nephrol 2000; Poggio E et al. 
Am J Transplant 2006)



TABLE S22

Spearman correlation between graft function*and the histological appearance of the protocol biopsies performed at implantation (N=133) and at 3 months (N=207)

 DAY 7 DAY 14 MONTH 1 MONTH 2 MONTH 3 MONTH 6 MONTH 9 MONTH 12 MONTH 15 MONTH 18 MONTH 24 MONTH 30 MONTH 36

Glomerulosclerosis
-0.188 

(p=0.0137)
-0.245 

(p=0.0012)
-0.264 

(p=0.0005)
-0.274 

(p=0.0003)
-0.269 

(p=0.0004)
-0.255 

(p=0.0018)
-0.343 

(p=<.0001)
-0.343 

(p=0.0001)
-0.397 

(p=<.0001)
-0.341 

(p=0.0051)
-0.35 

(p=0.0035)
-0.35 

(p=0.0035)
-0.513 

(p=0.001)

IF/TA grade
-0.19 

(p=0.0127)
-0.257 

(p=0.0007)
-0.282 

(p=0.0002)
-0.279 

(p=0.0002)
-0.278 

(p=0.0003)
-0.245 

(p=0.0028)
-0.256 

(p=0.0031)
-0.241 

(p=0.0074)
-0.23 

(p=0.0232)
-0.217 

(p=0.0803)
-0.296 

(p=0.0143)
-0.296 

(p=0.0143)
-0.329 

(p=0.044)

Acute tubular necrosis
-0.213 

(p=0.005)
-0.184 

(p=0.0156)
-0.135 

(p=0.0775)
-0.081 

(p=0.2908)
-0.058 

(p=0.4507)
-0.039 

(p=0.6409)
-0.054 

(p=0.5361)
-0.108 

(p=0.2331)
-0.049 

(p=0.6329)
0.144 

(p=0.2459)
-0.008 

(p=0.9511)
-0.008 

(p=0.9511)
-0.157 

(p=0.3393)

Trombi
-0.07 

(p=0.3629)
-0.132 

(p=0.0849)
-0.217 

(p=0.0044)
-0.19 

(p=0.0134)
-0.169 

(p=0.0285)
-0.151 

(p=0.0684)
-0.112 

(p=0.2025)
-0.054 

(p=0.5525)
-0.163 

(p=0.1102)
-0.212 

(p=0.0875)
-0.258 

(p=0.0336)
-0.258 

(p=0.0336)
-0.288 

(p=0.0797)
-0.083 -0.107 -0.165 -0.164 -0.113 -0.155 -0.214 -0.114 -0.017 -0.025 -0.025 0.019 

Implantation 
biopsy

Microcalcifications (p=0.3357) (p=0.2149) (p=0.0548) (p=0.058) (p=0.1934) (p=0.0894) (p=0.0219) -0.1 (p=0.295) (p=0.2913) (p=0.8952) (p=0.8454) (p=0.8454) (p=0.9168)

Vascular intimal thickening
-0.084 

(p=0.276)
-0.215 

(p=0.0048)
-0.147 

(p=0.0565)
-0.104 

(p=0.1803)
-0.091 

(p=0.241)
-0.149 

(p=0.0734)
-0.25 

(p=0.0042)
-0.163 

(p=0.0722)
-0.226 

(p=0.0263)
-0.202 

(p=0.1072)
-0.067 

(p=0.5884)
-0.067 

(p=0.5884)
-0.094 

(p=0.5814)

Arteriolar hyalinosis
-0.087 

(p=0.2539)
-0.116 

(p=0.1293)
-0.103 

(p=0.1808)
-0.145 

(p=0.06)
-0.079 

(p=0.3067)
-0.023 

(p=0.7799)
0.031 

(p=0.7211)
0.029 

(p=0.7493)
-0.047 

(p=0.6464)
-0.103 

(p=0.4085)
-0.12 

(p=0.3308)
-0.12 

(p=0.3308)
-0.168 

(p=0.3146)

 DAY 7 DAY 14 MONTH 1 MONTH 2 MONTH 3 MONTH 6 MONTH 9 MONTH 12 MONTH 15 MONTH 18 MONTH 24 MONTH 30 MONTH 36

IF/TA grade
-0.241 

(p=0.0005)
-0.291 

(p=<.0001)
-0.253 

(p=0.0002)
-0.318 

(p=<.0001)
-0.272 

(p=<.0001)
-0.269 

(p=0.0002)
-0.298 

(p=0.0001)
-0.388 

(p=<.0001)
-0.428 

(p=<.0001)
-0.363 

(p=0.0004)
-0.297 

(p=0.0038)
-0.297 

(p=0.0038)
-0.398 

(p=0.0043)IF/TA grade (p 0.0005) (p <.0001) (p 0.0002) (p <.0001) (p <.0001) (p 0.0002) (p 0.0001) (p <.0001) (p <.0001) (p 0.0004) (p 0.0038) (p 0.0038) (p 0.0043)

Glomerulosclerosis
-0.154 

(p=0.028)
-0.187 

(p=0.007)
-0.22 

(p=0.0015)
-0.221 

(p=0.0015)
-0.256 

(p=0.0002)
-0.252 

(p=0.0006)
-0.265 

(p=0.0007)
-0.216 

(p=0.0072)
-0.341 

(p=<.0001)
-0.272 

(p=0.0094)
-0.226 

(p=0.0295)
-0.226 

(p=0.0295)
-0.289 

(p=0.0419)

Arteriolar hyalinosis
-0.164 

(p=0.0186)
-0.176 

(p=0.0116)
-0.167 

(p=0.0164)
-0.189 

(p=0.0068)
-0.121 

(p=0.0813)
-0.168 

(p=0.0237)
-0.185 

(p=0.0188)
-0.198 

(p=0.0138)
-0.222 

(p=0.0129)
-0.275 

(p=0.0086)
-0.252 

(p=0.0148)
-0.252 

(p=0.0148)
-0.155 

(p=0.2836)

Glomerular capsular fibrosis
-0.113 

(p=0.1076)
-0.148 

(p=0.0332)
-0.093 

(p=0.1834)
-0.125 

(p=0.0747)
-0.163 

(p=0.0192)
-0.125 

(p=0.0937)
-0.124 

(p=0.1172)
-0.223 

(p=0.0055)
-0.224 

(p=0.0121)
-0.051 

(p=0.6302)
-0.169 

(p=0.106)
-0.169 

(p=0.106)
-0.066 

(p=0.6468)

Vascular intimal thickening
-0.101 

(p=0.1502)
-0.119 

(p=0.0888)
-0.158 

(p=0.023)
-0.184 

(p=0.0083)
-0.128 

(p=0.0654)
-0.087 

(p=0.2424)
-0.168 

(p=0.0335)
-0.161 

(p=0.0464)
-0.181 

(p=0.0429)
-0.196 

(p=0.0641)
-0.162 

(p=0.1203)
-0.162 

(p=0.1203)
-0.122 

(p=0.3975)

Mesangial matrix increase
-0.087 

(p=0.2156)
-0.061 

(p=0.3872)
-0.104 

(p=0.1353)
-0.139 

(p=0.0481)
-0.073 

(p=0.293)
-0.078 

(p=0.2942)
-0.027 

(p=0.7356)
-0.102 

(p=0.2064)
-0.257 

(p=0.0038)
-0.151 

(p=0.1562)
-0.231 

(p=0.026)
-0.231 

(p=0.026)
-0.146 

(p=0.3113)
-0.039 -0.066 -0.086 -0.056 -0.027 -0.119 -0.17 -0.129 -0.047 -0.051 -0.114 -0.114 -0.135

Protocol biopsy 
3 months after 
transplantation

Tubulitis
-0.039 

(p=0.581)
-0.066 

(p=0.3486)
-0.086 

(p=0.2176)
-0.056 

(p=0.4255)
-0.027 

(p=0.6988)
-0.119 

(p=0.1092)
-0.17 

(p=0.0308)
-0.129 

(p=0.1104)
-0.047 

(p=0.6064)
-0.051 

(p=0.6325)
-0.114 

(p=0.2772)
-0.114 

(p=0.2772)
-0.135 

(p=0.3493)

Intimal arteritis
0.034 

(p=0.6282)
0.034 

(p=0.6238)
-0.018 

(p=0.7946)
-0.013 

(p=0.8535)
-0.003 

(p=0.9631)
0.018 

(p=0.8091)
-0.016 

(p=0.8369)
-0.075 

(p=0.3541)
-0.063 

(p=0.4828)
-0.036 

(p=0.7374)
-0.082 

(p=0.4334)
-0.082 

(p=0.4334)
0.158 

(p=0.272)

Glomerulitis
0.046 

(p=0.5114)
0.071 

(p=0.3118)
0.017 

(p=0.8063)
0.065 

(p=0.3556)
0.044 

(p=0.5293) 0.011 (p=0.88)
-0.061 

(p=0.4432)
-0.047 

(p=0.5646)
-0.033 

(p=0.7116)
-0.137 

(p=0.1995)
-0.165 

(p=0.1144)
-0.165 

(p=0.1144)
-0.046 

(p=0.7527)

Interstitial inflammation
-0.027 

(p=0.7042)
-0.049 

(p=0.4883)
-0.03 

(p=0.669)
-0.005 

(p=0.94)
0.014 

(p=0.8414)
-0.034 

(p=0.6492)
-0.131 

(p=0.0983)
-0.121 

(p=0.1362)
-0.035 

(p=0.6943)
0.071 

(p=0.5067)
-0.029 

(p=0.7813)
-0.029 

(p=0.7813) 0.1 (p=0.4914)

Microcalcifications
-0.129 

(p=0.0665)
-0.045 

(p=0.5221)
0.073 

(p=0.3014)
0.117 

(p=0.0971)
0.085 

(p=0.2275)
-0.015 

(p=0.8371)
0.016 

(p=0.8373)
0.039 

(p=0.6328)
0.111 

(p=0.2177)
0.139 

(p=0.1922)
0.171 

(p=0.1009)
0.171 

(p=0.1009)
0.065 

(p=0.6547)

*Graft function was calculated using the MDRD formulaGraft function was calculated using the MDRD formula. 



TABLE S23

Graft loss and recipient death : individual causes and timing

Time post TX at 01-01-2008 (days) Graft loss = 1 Recipient death = 0 Reason
714 0 Sudden death
424 0 Pneumonia with septic shock
1 0 Cardiac arrest

258 0 Pneumonia
348 0 Septic shock
715 0 Traffic accident
64 1 Acute bleeding from renal artery with shock, caused by renal artery infection
22 1 Irreversible acute antibody-mediated rejection and poor donor graft quality
98 1 Irreversible acute antibody-mediated rejection and trombotic microangiopathy
47 1 Irreversible surgical complication with urine leakage47 1 Irreversible surgical complication with urine leakage

948 1 Polyomavirus infection 
23 1 Reason unknown, no rejection

437 1 Recurrent focal sclerosis
1006 1 Recurrent light chain deposit disease
12 1 Renal artery trombosis
65 1 Severe irreversible rejection grade 2a
1 1 Severe irreversible rejection grade 2a
1 1 Severe irreversible rejection grade 2a
3 1 Severe irreversible rejection grade 2a with humoral component
99 1 Severe irreversible rejection grade 2a with humoral component



TABLE S24

G P l hi F d i R i R t i ti A li t t R f

Methodology for genotyping of ABCB1 , CYP3A4  and CYP3A5 single nucleotide polymorphisms

Gene Polymorphism Forward primer Reverse primer Restriction enzyme Annealing temperature Reference

CYP3A4 CYP3A4*1b (A-290G) 5’ GGAATGAGGACAGCCATAGAGACAAGGGGA3’ 5’ CCTTTCAGCTCTGTGTTGCTCTTTGCTG 
3’ MboII 60 °C Cavalli et al. 

CYP3A5 CYP3A5*3 (A6986G) 5’ ATGGAGAGTGGCATAGGAGATA 3’ 5’ TGTGGTCCAAACAGGGAAGAAATA 3’ SspI 58.7 °C Tsuchiya et al. 

ABCB1 Exon 21 (G2677A) 5’ TGCAGGCTATAGGTTCCAGG 3’ 5' GTTGACTCACCTTCCCAG 3' BsrI 58 °C Cascorbi et al.

Exon 21 (G2677T) 5’ TGCAGGCTATAGGTTCCAGG 3’ 5’ TTTAGTTTGACTCACCTTCCCG 3’ BanI 58 °C

Exon 26 (C3435T) 5’ TGTTTTCAGCTGCTTGATGG 3’ 5’ AAGGCATGTATGTTGGCCTC 3’ Sau3AI 58 °C

The PCR mixture (1000 µL for 100 samples) contained 60 μL forward (10 pmol/μL) and 60 μL (10 pmol/μL) reverse primer, 300 mmol/L dNTP (ABgene, Epsom, UK) and 40U of AmpliTaq Gold® DNA polymerase
(Applied Biosystems, Foster City, CA). We added 150 μL of GeneAmp® 10x PCR buffer and GeneAmp® MgCl2 (Applied Biosystems) to the PCR mixture to achieve a MgCl2 concentration of 1.5 mmol/L for ABCB1 
C3435T, G2677T, and G2677A and of 2.0 mmol/L for the CYP3A4 A-290G and CYP3A5 A6986G SNPs. We then added 10 μL of the PCR mixture to 5 μL of 10 ng/μL deoxyribonucleic acid to achieve a final PCR
reaction volume of 15 μl. PCR conditions were as follows: 12 min at 95°C; 35 cycles of 30 s at 93°C, 35 s at 58°C, 30 s at 72°C; and finally 5 min at 72°C and 12 min at 95°C for all MDR1 SNPS. Annealing temperature
was 58.7 and 60°C for the CYP3A4 A-290G and CYP3A5 A6986G SNP, respectively. After amplification, the PCR products were digested with restriction enzymes MboII, SspI, BsrI, BanI, and Sau3AI (New England
Biolabs, Westburg, Leusden, The Netherlands) for CYP3A4*1b , CYP3A5*3, ABCB1 G2677A, G2677T and C3435T, respectively. Digested products were separated on 2 and 3.5% agarose gels and visualized with
ethidium bromide.

Cascorbi I, Gerloff T, Johne A et al. Frequency of single nucleotide polymorphisms in the P-glycoprotein drug transporter MDR1 gene in white subjects. Clinical Pharmacology & Therapeutics 2001; 69(3):169-174.
Cavalli SA, Hirata MH, Hirata RDC. Detection of MboII Polymorphism at the 5' Promoter Region of CYP3A4. Clinical Chemistry 2001; 47(2):348-351.
Tsuchiya N, Satoh S, Tada H et al. Influence of CYP3A5 and MDR1 (ABCB1) polymorphisms on the pharmacokinetics of tacrolimus in renal transplant recipients. Transplantation 78[8], 1182-1187. 2004.
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